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bat The bat is a winged MAMMAL with the ability to fly. 
Its ability to maintain sustained flight, unique among 
mammals, results from the modification of handlike fore- 
limbs into wings. Bats belong to the order Chiroptera. 
There are two suborders: the Megachiroptera (megabats) 
and the Microchiroptera (microbats). Bats are nocturnal 
or active at twilight (crepuscular). They are mainly tropi- 
cal in distribution. 

Most megabats have a claw on the second finger and 
an unspecialized shoulder girdle. Their average weight is 
more than 100 g (3.5 oz). The largest megabat, Pteropus 
vampyrus, weighs up to 899 g (31.7 oz) and has a wing- 
span of 170 cm (67 in). In contrast, microbats have no 
claw on the second finger. Their average weight is less 
than 30 g (1.058 oz) as adults. The smallest microbat, 
Craseonycteris thonglongyai, weighs from 1.8 to 2.0 g 
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A vampire bat, Desmodus rotundus, 
feeds on the blood of mammals and 
birds. All three species live in the 
American tropics. 
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A long-eared bat, 
Plecotus auritus, flies 
in pursuit of a moth. 
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(0.063 to 0.071 oz) and has a wingspan of about 16 cm 
(6-3 im). 

Nearly two-thirds of the 850 species of bats feed 
mainly on insects. All insectivorous bats are microbats. 
Fruit eaters and nectar and pollen feeders may be either 
megabats of the family Pteropodidae of the Old World 
tropics, or microbats of the family Phyllostomidae of the 
New World tropics. In other families of microbats, such 
as the Vespertilionidae and the Noctilionidae, bats are 
fish eaters. In India, Southeast Asia, Australia, and South 
America, several species in two families of microbats, the 
Megadermatidae and the Phyllostomidae, are carnivo- 
rous, eating birds, small mammals, and reptiles. 

The three species of vampires (blood-feeding micro- 
bats) all are found in the New World tropics. Vampires 
are usually treated as part of the family Phyllostomatidae. 
Vampires feed on blood obtained from mammals or birds. 





The Indian flying fox, 
Pteropus giganteus, /ike all 
bats, rests by grasping a 
branch or other object with 
its feet and hanging upside 
down with its wings folded. 
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(Left) A bat’s front feet have evolved into wings. Skin is stretched across the elongated fingers. (Right) A bat judges the distance to its prey 
by reflecting high-frequency sounds it has emitted. Echolocation is also used to navigate in dark caves or at night. 


They use their sharp, highly modified teeth to make a 
Shallow wound, and they secrete an anticoagulant in their 
saliva to inhibit clotting of the blood. The vampire’s bite 
is painful but not usually dangerous, though the saliva 
may transmit certain diseases. 

Bats roost in caves, hollow trees, foliage, crevices in 
rocks, and spaces under the bark of trees. Three species 
in two families, one from Madagascar (Myzopodidae) and 
two from South America (Thyropteridae), have adhesive 
disks on their wrists and ankles, adaptations that facili- 
tate movement and roosting on smooth surfaces. Several 
phyllostomids make tents out of the leaves of some 
plants, and some flat-headed vespertilionids in Southeast 
Asia roost in the hollow stems of bamboo, having entered 
the stems through holes made by wood-boring beetles. 
Species that roost in caves and trees often form huge col- 
onies. Some caves in the American Southwest harbor 
millions of Mexican free-tailed bats (Molossidae) every 
summer. Many bats throughout the world roost in build- 
ings and are often a considerable nuisance. 

Bats have low rates of reproduction. Most species pro- 
duce one or two young in a litter; bats of temperate areas 
have one litter a year, and those in tropical regions may 
have two. Some tropical bats are polyestrous and annual- 
ly produce more than two litters. 

Although there is little information about the mating 
behavior of bats, it is known that some species mate pro- 
miscuously and that others form harems involving one male 
and several females. Female African hammer-headed bats 
select a mate from congregations of singing males. 

Newborn bats are large, weighing from 15-30 percent 
of their mother’s postpartum weight. Baby bats are nursed 


by their mothers, who may move them from one roost to 
another. Some young bats first fly at about the age of 3 
weeks, a time corresponding to the replacement of milk 
teeth by permanent teeth and the initiation of weaning. 

Parasites excepted, few predators exclusively feed on 
bats. Occasionally many animals, including hawks, owls, 
mice, skunks, foxes, and snakes, will eat bats. Bat hawks 
in Africa and New Guinea appear to eat only bats, and 
carnivorous bats probably also prey upon other bats. 
Mortality among bats is usually accidental or associated 
with human activity. Some temperate species are re- 
markably long-lived; little brown bats have been recorded 
as living 30 years, but 10 years is probably more com- 
mon in that species. 

In temperate areas, bats avoid winter conditions by mi- 
grating or by hibernating. Migration, which also occurs in 
tropical species, may involve long flights up to 1,600 km 
(1,000 mi) or shorter movements to places of hibernation. 

All the Microchiroptera that have been studied and 
several species of dog-faced bats (genus Rousettus, 
Megachiroptera) use ECHOLOCATION to orient themselves. 
Bats are not blind, however, and their eyes and sense of 
smell are well developed. Vocalizations, visual signals, 
and smell play important roles in the social lives of bats, 
which are among the most gregarious of the Mammalia. 

See also: SHREW. 


Bataan [buh-tahn’] Bataan, a province of the Philip- 
pines, is a mountainous peninsula on the western side of 
Manila Bay. The capital of the province, Balanga, is to- 
cated on the eastern coastal plain. The northwest coast 


BATH 9 





includes Subic Bay, which is noted for its excellent an- 
chorage. 

In World War Il, American and Filipino armies retreat- 
ed from Manila to the Bataan Peninsula and held out for 
three months before surrendering to the Japanese on Apr. 
9, 1942. The prisoners’ forced march to captivity is known 
as the Bataan Death March because harsh treatment and 
starvation caused the deaths of nearly 10,000 men. 


Bates College Established in 1864 by the Freewill 
Baptist Church, Bates College is a private 4-year liberal 
arts college in Lewiston, Maine. It was the first coeduca- 
tional college in New England. Bates has a 5-year engi- 
neering program in affiliation with Columbia University 
and Rensselaer Polytechnic Institute. 


Bath (England) [bahth] Bath is a city in Avon County, 
England, on steep slopes by the River Avon. It has a pop- 
ulation of 84,200 (1982 est.). Hot mineral springs (49° 
C/120° F) attracted the Romans, who called the place 
Aquae Sulis, dedicated to Sul (Minerva). Bath contains 
Britain’s finest Roman ruins. It became a fashionable spa 
in the 18th century, when much of the town was rebuilt 
in the Palladian style and extended with squares and 
crescents lined with limestone buildings designed by 
John Wood the Elder along with his son. The covered 
Pulteney Bridge (1769-74), built in the Venetian style, 
and the 16th-century Abbey Church, in the Late Perpen- 
dicular style, are other architectural landmarks. Bath is 
the site of the annual Bath Festival (June). 


Bath (Maine) [bath] Bath, the seat of Sagadahoc 
County, is a city in southwestern Maine with a population 
of 9,799 (1990). The shipbuilding industry there began 
in 1762. The Bath Iron Works (1833) is the city’s main 
economic asset and since 1889 regularly has built ships, 
including fishing, yachting, and naval vessels. Bath was 
incorporated as a city in 1847. 


bath The custom of building special rooms for bathing 
dates from prehistoric times. Bathing was important not 
only for cleanliness but also as a social activity and a reli- 
gious ritual. Public baths achieved their most elaborate 
form in Imperial Rome. 

Bathrooms were incorporated in the palaces and urban 
houses of many ancient civilizations. In the Hittite capital 
of Hattusa in Anatolia (c.1400 Bc), houses contained 
paved washroom areas with clay tubs, some with built-in 
seats. 

From the 3d century Bc, wealthy Romans included 
elaborate baths in their town houses and country villas. 
These usually comprised a dressing room, separate rooms 
for damp and dry heat, and warm and cold tubs. The 
whole building was heated by a hypocaust—a furnace 
with flues that channeled hot air through the walls and 
under the floors. The furnace heated the boiler that sup- 





A fine example of a Roman medicinal bath survives in Bath, 
England. The Romans built spas at the sites of hot mineral springs 
while occupying the area in the Ist century Ap. Today, Bath ts still 
known as a spa and resort city. 


plied hot water. Imperial Rome refined the system in its 
vast public baths, or thermae, such as the Baths of Cara- 
calla. Served by great reservoirs that were supplied by aq- 
ueducts, the Baths of Caracalla had a system of hy- 
pocausts, dressing rooms, warm rooms, hot baths, steam 
rooms, recreation rooms, and cold baths. 

The public bath (hammam) was of special importance 
in the Islamic empire. The Muslim bathhouse was heated 
by a furnace with a system of flues, similar to the Roman 
hypocaust. The hammam survives today in Muslim coun- 
tries, and in Europe it developed into the Turkish bath. 

After a lengthy period of disuse in Europe, public 
baths were revived with the resurgence of the cities in the 
11th and 12th centuries. In private homes, bathing was 
done in wooden tubs set up in bedrooms. 

From the Middle Ages to the 19th century, little 
progress was made in home bathing equipment. Where 
baths existed, they were portable tubs set up in a warm 
place and filled with hot water. In the mid-19th century 
permanent tubs were installed in bedrooms; cold water 
was piped in, but the tubs had to be emptied by hand. 
Shower water was supplied by a cylindrical tank suspend- 
ed above the tub on iron legs; water was pumped into the 
tank from a bucket. 

Spas with hot springs were widely used for medicinal 
baths in ancient Greece and Rome, and many Roman wa- 
tering places have survived into the modern era. Spas such 
as Bath in England and Baden-Baden in Germany under- 
went a revival in the 18th century, and many are still popu- 
lar today. Natural hot springs are also exploited in Japan. 
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Notable spas in the United States are White Sulphur 
Springs, W.Va.; Hot Springs, Ark.; and Warm Springs, Ga. 

The type of bathhouse known as a Finnish sauna, in 
which steam is produced by throwing water on heated 
stones, has been adopted in Western Europe and the 
United States. It is often used in conjunction with a 
swimming pool. 


Bathory (family) [bah’-toh-ree] The Bathorys were a 
prominent Hungarian family who played a significant role 
in east central European history. Stemming from the 
Gutkeled clan, they emerged to relative prominence in 
the 13th century, when they assumed the name of one of 
their estates (Bator means “valiant”). They reached the 
climax of their power in the 16th century, when Stephen 
Bathory, b. Sept. 27, 1533, d. Dec. 12, 1586, succeed- 
ed (1571) John !I (John Sigismund Zápolya) as prince of 
Transylvania and was elected (1575) king of Poland. Other 
Báthory princes ruled Transylvania and held high civil, ju- 
dicial, and ecclesiastical posts in Hungary. The most noto- 
rious member of the family was the sadistic Erzsébet (Eliz- 
abeth) Báthory, b. 1560, d. Aug. 21, 1614, who sought 
rejuvenation by bathing in the blood of young virgins. 


Bathsheba Inthe Bible, Bathsheba was the beautiful 
wife of Uriah, one of King David’s officers. DAviD seduced 
Bathsheba, had Uriah killed, and then married her (2 
Sam. 11-12). 


Bathurst (New Brunswick) [bath’-urst] Bathurst 
(1986 pop., 14,683), a Canadian city, is the seat of 
Gloucester County in northeastern New Brunswick at the 
mouth of the Nepisiguit River on Chaleur Bay. Lumbering 
and fishing are the main industries. Founded (1652) by 
trader Nicholas Denys, it was named Nepisiguit, then St. 
Peters, then renamed (1826) for colonial secretary Earl 
Bathurst. 


bathyscaphe (bath’-i-skaf) The bathyscaphe, a pio- 
neering form of submersible craft, was conceived by 
French scientist Auguste PiccarD for the purpose of deep- 
sea exploration. The word is derived from the Greek ba- 
thos, meaning “deep,” and scaphos, meaning “ship.” 
Piccard’s original craft, the FNRS 2, was completed in 
1948. It was subsequently modified by others in 1952 
and renamed the FNRS 3. Piccard and his son Jacques 
then developed an improved craft, the Trieste, in 1953. 
The FNRS 3 designers produced a final bathyscaphe, 
Archimède, in 1961. 

The bathyscaphes were essentially seagoing balloons. 
They consisted of a compressible gasoline-filled tank and 
a smaller, pressure-resistant sphere that could hold a 
crew of two. The tank provided buoyancy, because gaso- 
line is much lighter but more compressible than water. 
The craft were equipped with air-filled ballast tanks that 
would open to fill with water to begin a descent. They also 





The crew of the bathyscaphe Archimède paddles to the sub- 
mersible from the mother ship. Hidden below the surface is the 
metal sphere for housing the crew, incorporated in the base of 
the vessel. 


carried iron shot that could be released so as to control 
the descent and then enable the craft to rise again. Small 
motor-driven propellers provided a limited degree of ma- 
neuverability. 

All of the bathyscaphes achieved notable descents in 
various locations. The most remarkable dive set an en- 
during world record. It was made on Jan. 23, 1960, by 
the Trieste after its purchase by the U.S. Navy. On that 
day Jacques Piccard and navy lieutenant Donald Walsh 
descended 10,912 m (35,800 ft) into the Challenger 
Deep of the MARIANAS TRENCH of the Pacific Ocean (see 
OCEANOGRAPHY). 


bathysphere [bath’-i-sfeer] The bathysphere was the 
first modern system designed for the purpose of deep-sea 
exploration. Developed by American naturalist William 
Beebe and engineer Otis Barton in the early 1930s, it 
consisted of a steel sphere with windows of fused quartz 
and equipped with searchlights, an oxygen supply, and a 
telephone. The sphere had to be lowered and raised by 
cable from a ship, and no rescue was possible if the cable 
broke. The deepest descent made by Beebe and Barton, 
in 1934, was to 923 m (3,028 ft). Later versions of the 
bathysphere have been called benthoscopes. 


batik [buh-teek’] Batik is a wax-resist dyeing process 
for fabrics used by the Javanese for about a thousand 
years. The colored fabrics are also called batiks. The 
technique involves applying molten wax to those areas of 
the cloth that are to remain undyed. When the waxed fab- 
ric is submerged in a DYE bath, the unwaxed areas are 
colored, and the wax-coated areas repel or resist coloring. 

Traditional batiks are made in the following manner: 
(1) the fabric, usually cotton, is washed and dried several 
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An Indonesian woman uses a tYanting pen during the production 
of a batik-printed fabric at a factory in Java. 


times; (2) a diluted starch solution is washed in as a siz- 
ing; (3) the fabric is beaten to smooth it out and to pre- 
pare the fibers for dyeing; (4) the design is drawn on the 
fabric; (5) following the design, the wax pattern is drawn 
on the fabric with a spouted applicator called a tjanting, 
or printed on with a copper stamp called a tjap; (6) the 
fabric is dyed; (7) when dry, the fabric is either scraped or 
boiled to remove the wax. The waxing and dyeing process 
is repeated for each color in the finished batik. 

in recent years the technique has been adopted by ar- 
tisans the world over, and many innovative contemporary 
designs have evolved. 


Batista, Fulgencio [bah-tees’-tah, ful-hen’-see-oh] 
Fulgencio Batista y Zaldívar, b. Jan. 16, 1901, d. Aug. 6, 
1973, was the most powerful political figure in Cuba 
from 1933 to 1944 and again from 1952 to 1959. He 
led the coup that overthrew the provisional government of 
Carlos Manuel de Céspedes in 1933. Made army chief of 
staff, he governed through several puppet presidents until 
1940, when he was elected in his own right. In 1944 he 
retired to Florida. 

In 1952, Batista again became chief executive in a 
bloodless coup, and he won the presidential elections of 
1954 and 1958. He became more repressive and more 
inclined to self-enrichment, thus provoking dissent. One 
of his opponents, Fidel Castro, began to organize a guer- 
rilla movement in 1956, and when the United States 
canceled arms sales to Batista, his regime collapsed. On 
Jan. 1, 1959, Batista fled Cuba; he settled in Spain. 


Baton Rouge [bat’-uhn roozh'] Baton Rouge is the 
capital of Louisiana and the seat of East Baton Rouge 
Parish. The city has a population of 219,531 (1990), 
and the 4-parish metropolitan area, 493,973 (1980). A 
port at the head of deepwater navigation on the Missis- 
Sippi River, it is situated in the southeastern part of the 


state. The climate is hot and humid, with an average 
mean temperature of 22° C (71° F) and ample rainfall. 
Industrial growth began when an oil refinery was estab- 
lished in 1909. Many industries were attracted to the 
area because of ocean and river transportation, the prox- 
imity of oil fields, and the abundance of natural gas. 

Originally settled by the French the area was ceded to 
the British in 1763. During the American Revolution the 
Spanish wrested the city from the British, but they ceded 
it to France in 1800. Baton Rouge was sold to the United 
States as part of the Louisiana Purchase in 1803. Union 
forces captured the city in 1862 and held it until the end 
of the Civil War. 


battalion A battalion is a basic unit of military orga- 
nization that first appeared at the end of the 16th centu- 
ry as the lowest tactical unit of infantry and cavalry. Today 
it comprises a headquarters and two or more companies, 
ranging from several hundred to 1,000 men. Battalions of 
different kinds—artillery, infantry, tank, and others—are 
combined in varying proportions to form a division. Dur- 
ing World War II the U.S. infantry battalion consisted of a 
headquarters company, three rifle companies, and a 
heavy-weapons company. In the 1950s the U.S. infantry 
battalion was eliminated in favor of “battle groups,” but 
in the 1960s the battalion was reinstated. 


Battambang [bat’-uhm-bang] Battambang, the capi- 
tal of the Battambang province in western Cambodia (or 
Kampuchea), is one of the most important cities in the 
country. Located on the Sangker River, Battambang is the 
market center for a rice-growing area. Its population has 
fluctuated since the mid-1970s. The city was acquired by 
Siam (Thailand) in 1794, and it was returned (1907) to 
Cambodia, only to be taken again (1941) by Thailand. 
Since 1946, Battambang has been a part of Cambodia. 


Battani, al- [bat-tah'-nee, al] One of the greatest me- 
dieval Muslim astronomers, al-Battani (also known as Al- 
bategnius), c.858-929, was instrumental in transmitting 
Greek planetary theory to medieval Europe. His tables of 
planetary motion, based on the standard geocentric world 
system, depended in part on his own observations made 
at al-Raqqa on the Euphrates. 


battered women A battered woman is the victim of 
physical (and psychological) violence inflicted by her 
husband or boyfriend. Wife beating, an ages-old form of 
domestic violence that may stem in part from regarding 
the wife as property, often occurs along with another form 
of domestic battering, CHILD ABUSE. Both have gained in- 
creasing attention in recent decades through women’s 
Studies. The full extent of such abuse is not known, but 
Spouse abuse happens in all classes of society. Experts 
estimate that 3 to 4 million women in the United States 
are beaten by spouses, and over 1,000 are slain annually. 


8 BATTERING RAM 


Why do women remain with men who repeatedly as- 
Sault and injure them? Researchers have found that the 
woman may initially feel guilt for somehow “provoking 
punishment” and, as battering continues and strong ties 
nonetheless persist, may feel both vulnerable and depen- 
dent. Financial dependency Is certainly a factor, espe- 
cially when she has small children. 

With greater recognition of the problem, support 
groups and shelters for battered women and their young 
children have proliferated. It has been found that police 
action reduces family assaults. 


battering ram The battering ram is a device that was 
used to break down the walls of fortified sites by repeat- 
edly striking, or battering, them. It is one of the most an- 
cient of siege machines. A ram is depicted on a clay tab- 
let found in the ruins of Nineveh (7th century Bc). The 
earliest rams were simply wooden beams, sometimes 
tipped with metal, carried by hand. Later the beam was 
Suspended by ropes from a wheeled wooden framework 
and swung like a pendulum. Rams of more than 30 m 
(100 ft) in length, worked by perhaps a hundred men, 
were not uncommon in medieval Europe. After the 15th 
century, however, when gunpowder was introduced into 
European warfare, ARTILLERY rendered the ram obsolete 
and changed siege tactics and FORTIFICATION considerably. 


battery A battery is a device in which the energy of a 
chemical reaction is converted into electricity. This is ac- 
complished by immersing two metals in an electrolytic 
solution, where the electrolyte, a nonmetallic conductor, 
dissociates into charged components, or ions. The metals 
must be chosen according to their electrochemical activi- 
ty, which depends on their ability to gain or lose electrons 
(see ELECTROCHEMISTRY). This gain or loss causes a poten- 
tial difference, or voltage, between the two metals. When 





the metals are connected by an external circuit to a load 
such as a light bulb, a current of electrons will flow from 
one metal (the anode), through the wire and the load, to 
the other metal (the cathode). lons carry the current 
through the electrolytic solution and complete the circuit. 

In regard to the electron current moving through the 
wire and load, the anode is negative and the cathode pos- 
itive; in regard to the ion current, the anode is positive 
and the cathode negative, since the positive ions coat the 
anode and make it appear positive. It is standard to label 
the electrodes in regard to the electron current. In either 
case, the anode is the metal that gives up electrons to the 
wire and positive ions to the solution, and the cathode 
accepts electrons from the wire and positive ions from the 
solution. (See OXIDATION AND REDUCTION.) 

Batteries differ from FUEL CELLS in that they contain all 
the chemicals to be used in the reaction; fuel cells are 
Supplied with these reactants from an outside source. A 
battery in which the reactions are not readily reversible is 
called a primary battery; if they can be reversed by the 
passage of current in the opposite direction, the battery is 
called a secondary, or storage, battery. Although, theoret- 
ically, many combinations of electrochemical reactions 
are possible in primary batteries, only a few have been 
successfully realized, and fewer yet are sufficiently re- 
versible for a satisfactory secondary cell. To be useful, the 
potential should be 1.0 voit or higher; a compromise 
must be made between obtaining as high a voltage as 
possible for maximum power and having a stable system 
compatible with a given electrolyte. 


Primary Batteries 


Primary batteries are made today in hundreds of shapes 
and sizes and utilize several chemical reactions. Their 
development and production, however, has been a slow 
process. Alessandro VoLTA made the first battery in the 
1790s. The dry cell battery, used in flashlights, cameras, 
and radios, was derived directly from a battery developed 


This simple cell (A) has a 
lead anode (+) and a lead 
dioxide cathode (-) im- 
mersed in sulfuric acid. As 
current flows through the 
wire from anode to cathode, 
it lights the bulb. A cell (B) 
in a storage battery has sev- 
eral positive and negative 
plates, separated by porous 
insulators. A modern dry cell 
(C) contains a carbon cath- 
ode (1) surrounded by a 
paste of manganese dioxide 
and carbon granules (2) and 
sealed with an insulating 
cap (3). A zinc anode (4) 
forms the case. It is linked 
to the cathode through the 
bulb (5). 
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by the French chemist Georges Leclanché in the 1860s. 
The battery in its original form had a zinc rod amalgamat- 
ed with mercury as anode, a conducting mix of manga- 
nese dioxide (MnO-) and carbon in a porous pot as cath- 
ode, a central carbon rod or plate as current collector, and 
a saturated solution of ammonium chloride (NH,Cl) as 
electrolyte. The cell was assembled in a glass jar and pro- 
duced about 1.5 volts. In spite of its lack of portability, it 
was widely used in telephones and doorbells until well 
into the 20th century and was an excellent example of a 
technical advance that became an immediate commer- 
cial success. 

The modern dry cell replaced the liquid electrolyte 
with a paste consisting of a mixture of zinc chloride 
(ZnCl.) and NH,Cl. A zinc anode was fashioned as a cy- 
lindrical cell container, and the cathode remained MnO, 
and carbon. 

In an alkaline dry cell, the electrolyte is potassium hy- 
droxide (KOH). A more recent innovation, this type of 
battery supplies larger currents and is used in radios, tape 
recorders, shavers, and hearing aids. Even higher currents 
are obtained when mercuric oxide (HgO) replaces the MnO, 
as cathode. Camera flashguns use such mercury cells. 


Storage Batteries 


For many years the standard secondary (storage) system 
has been the lead-acid battery. Nickel-cadmium batteries 
have also become common. In recent years other types 
have been developed that are applicable to specialized 
demands. 

The lead-acid battery was invented in 1860 by Gaston 
Planté. The electrolyte is sulfuric acid (H2SO,), and the 
electrodes are lead and lead dioxide (PbO>). Three or six 
cells are placed within a plastic or rubber container, the 
form seen in automobiles. Recently, small D-size batter- 
ies of this type have been introduced. 

In more recent years the power demands of products 
such as portable recorders, calculators, and implanted 
biomedical devices fostered a search for batteries with 
higher energy-to-weight ratios, more consistent voltage 
outputs, and longer lifetimes. Now in common use for 
such purposes are secondary nickel-cadmium batteries, 
in which cadmium serves as the negative electrode, nick- 
el oxide (Ni,03) as the positive electrode, and KOH as the 
electrolyte. 


Battle, Kathleen Soprano Kathleen Battle, b. 
Portsmouth, Ohio, Aug. 13, 1948, ranks among the most 
highly praised of young American singers. After studying 
at the Conservatory of Cincinnati College, she made her 
formal debut in 1972 at the Spoleto Festival in Italy. In 
1977 she was signed by New York's Metropolitan Opera, 
where she has become a reigning star, singing such lyric 
soprano roles as Blonde, in Mozart's Abduction from the 
Seraglio and Sophie, in Strauss’s Der Rosenkavalier. 
Battle’s recital performances have been equally praised 
for her pure, sensuous tone, perfect phrasing, and effort- 
less ornamentation. 


Battle-Axe culture The Battle-Axe culture is one of 
a group of Late Neolithic and Chalcolithic cultures of the 
north European plain and Denmark. The culture, named 
for the distinctive shaft-hole axes of polished stone used 
by these people, appears to have invaded Europe from the 
steppes of southern Russia. 

The cultural complex as a whole is sometimes called 
the Single-Grave Corded Ware culture, because these in- 
truders into northern Europe brought with them the prac- 
tice of single-inhumation burial under a BARROW. They are 
also credited with introducing copper metallurgy and, ac- 
cording to some scholars, the wheel into northern Europe. 
It has been suggested that they may have been among the 
first speakers of any Indo-European language in Europe. 

See also: EUROPEAN PREHISTORY. 


Battle Creek Battle Creek (1990 pop., 53,540) is a 
city in south central Michigan. Settled in 1831 and in- 
corporated in 1850, it gained prominence when W. K. 
KELLOGG and C. W. Post set up factories for ready-to-eat 
cereals. With the addition of a Ralston Purina plant, it 
became the world’s breakfast-cereal center. 


battleship The battleship, an armored fighting ship 
of the largest and most powerful class, emerged in the 
1870s as a separate and distinct class. It could defeat 
anything else afloat, and it dominated naval warfare for 
seven decades until World War li, during which the big- 
gest battleships of all were built. Its name is derived from 
the line-of-battle ship in the time of sailing vessels, when 
ships went into combat in a line-ahead (column) formation. 

Battleship strength was considered a major compo- 
nent of national power, and naval nations expended enor- 
mous efforts to build the most powerful vessels possible. 
The result was continuous development. Larger and faster 
battleships were built, with improved armor protection 
and increased offensive power. The general trend was to- 
ward larger guns, fewer in number and mounted in larger 
turrets. Designers sought the greatest destructive power 
while conserving weight. 

The British ship Dreadnought, which put to sea in 
1906, displaced some 22,000 tons at full load, had a 
speed of 21 knots, and mounted ten 12-in guns in five 
turrets. The British Queen Elizabeth class, launched in 
World War |, displaced some 33,000 tons at full load, 
could make 29 knots, and mounted eight 15-in guns in 
four turrets. Development reached its peak in World War 
Il with the American fowa class and the Japanese Yamato 
class. The /fowa, fully loaded, displaced some 56,000 
tons, mounted nine 16-in guns, and could make 33 
knots. The Yamato, although slower with a maximum 
speed of 27 knots, displaced nearly 73,000 tons, making 
it the largest battleship ever built. 

In the years after World War Il, however, the develop- 
ment of missiles that could outrange and outhit the most 
powerful guns seemed to signal the extinction of the bat- 
tleship. All U.S. battleships were decommissioned by 
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1958, although during the Vietnam War the New Jersey 
was used for a short time as a specialized land-bombard- 
ment vessel. In 1981, however, Congress appropriated 
funds to return the 39-year-old New Jersey to active ser- 
vice, aS well as to reactivate the /owa and two other bat- 
tleships. (See art pages 10 and 11.) 

See also: AIRCRAFT CARRIER; NAVAL VESSELS; SHIP. 


Batu Khan see GoLpen HORDE, KHANATE OF THE 


Batumi [bah-too'-mee] Batumi is the capital of the 
Adzhar Autonomous SSR in the Georgian republic of the 
USSR. It is a port on the southeast coast of the Black Sea 
and has a population of 135,000 (1987 est.). The name 
Batumi is probably derived from the Greek word bathos, 
meaning “deep” (for a deep harbor), used at the time the 
ancient Greeks had colonies along the Black Sea coast. It 
is at the end of an oil pipeline from Baku, has a refinery, 
and is known mainly as an oil-export terminal. Other im- 
portant exports include citrus fruits, tea, and manganese. 
The city passed from Turkey to Russia in 1878, and it 
became the capital of the Adzhar ASSR in 1921. 


Baudelaire, Charles [bohd-lair’] The French poet 
and author of /he Flowers of Evil (1857; various Eng. 
translations), Charles Baudelaire, b. Apr. 9, 1821, d. 
Aug. 31, 1867, significantly influenced modern poetry. 
In addition to the extraordinary influence exerted by his 
mother, Baudelaire’s life and poetry were marked by three 
other women: the mulatto Jeanne Duval, known as the 
Black Venus; the woman whom Baudelaire loved platoni- 
cally, Madame Sabatier, the White Venus; and the well- 
known actress Marie Daubrun, or the Green-eyed Venus. 

Baudelaire’s first success as a writer was in art criti- 
cism. It was after publication of The Flowers of Evil and 
the trial that resulted in his condemnation for immorality, 
however, that Baudelaire’s reputation as a gifted and 
original poet was established. In 1864, Baudelaire left 
Paris for Belgium, where he remained, in spite of his an- 
tipathy for most of what he found around him and his in- 
creasingly poor health, until his condition worsened in 
early 1866. Suffering from paralysis and brain damage, 
he was returned to a clinic in Paris, where he died after 
slightly more than a year’s illness. 

The Parnassians, symbolists, and surrealists all con- 
sidered themselves direct heirs to Baudelaire’s poetic 
legacy, which propounded the theory of “correspondanc- 
es” and emphasized the importance of imagery as a vehi- 
cle for poetic themes. In his poetry Baudelaire probed 
with candor humankind’s depravity, propensity for evil, 
and suffering and solitude in a bleak and boring world. 

In addition to The Flowers of Evil, Baudelaire’s work 
includes a group of 50 prose poems known as Little Prose 
Poems or Spleen de Paris (1869; Eng. trans., 1946); a 
work on drugs, Paradis Artificiels (Artificial Paradises, 
1860); and a volume of intimate reflections, Journaux 
Intimes. He also disseminated in France, through trans- 
lations, the prose works of Edgar Allan Poe. 


Baudouin l, King of the Belgians [boh- 
dwan’] Baudouin l, b. Sept. 7, 1930, as the oldest son 
of King LEoPoLD III and Queen Astrid, became the fifth 
king of the Belgians. On Aug. 11, 1950, the Belgian par- 
liament granted him royal prerogatives, as regent, and 
after his father’s abdication on July 16, 1951, Baudouin 
took the oath as king. On Dec. 15, 1960, in Brussels, he 
wed a Spanish noblewoman, Fabiola de Mora y Aragon. 


Baugh, Sammy [baw] The American football player 
Sammy Baugh, b. Temple, Tex., Mar. 17, 1914, was an 
outstanding all-around college and professional back for 
nearly 20 years and the holder of many records upon his 
retirement from the National Football League (NFL) in 
1952. Baugh was an all-American tailback for Texas 
Christian University in the mid-1930s. In 1937 he joined 
the Washington Redskins, for whom he would play all 16 
of his professional seasons. Switching from tailback to 
quarterback halfway through his professional career, 
“Slingin’ Sammy” set many NFL passing records. His 
season punting average (51.4 yd/47.0 m) remains a 
record. In 1943 he led the league in passing, punting, 
and interceptions. Baugh is a charter member (1963) of 
the Pro Football Hall of Fame. 


Bauhaus [bow’-hows] The Bauhaus (full name sta- 
atliches Bauhaus, “state building house”) was the most 
famous school of architecture and design of the 20th 
century. Founded by Walter Gropius at Weimar, Germa- 
ny, in 1919, the Bauhaus was originally a combined 
school of fine art and school of arts and crafts. In his 
opening manifesto, Gropius issued a call for the unifica- 
tion of all the creative arts under the leadership of archi- 
tecture. He declared that a mastery of materials and 
techniques was essential for all creative design. Each 
course was to be taught by both an expert craftsman and 
a master artist. 

The preliminary course, organized by Johannes Itten, 
introduced students to rudiments of design, freed from 
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The battleship served as the key vessel in naval warfare for about a century 
ending during World War ll. The French Gloire, often called the first battle- 
Ship, was designed by S. H. L. Dupuy de Lôme at Toulon. It was the first fully 
seagoing ironclad ship. The Gloire (1859) was 78 m {255.7 ft) long, weighed 
5,620 tons, and was armed with 36 164-mm (6.45 in) guns. It cruised at 
13.5 knots (25 km/h: 15.5 mph), driven by a 900-horsepower engine and 3 
fore- and aft-rigged masts. Technology for building all-metal ships was not 
available until the last decade of the 19th century. The Oregon (1893), 
A the earliest U.S. battleships, was used during the Spanish-American 
War (1898). The British Dreadnought heralded the era of modern, big-gun 
battleships. Built in record time (a year and a day) at Portsmouth Dockyard, < 
it carried 10 305-mm (12-in) guns, 24 76-mm (3-in) guns, and 5 torpedo 
tubes. It was 160 m (526 ft) long, powered by a 25,000-horsepower engine, 
with armor plate 28 cm (11 in) thick at the waterline. The Dreadnought was 
manned by a crew of 800. It weighed 22,000 tons, and it cruised at 21.5 
knots (39.5 km/h; 24.7 mph). The Japanese battleship Yamato was the larg- - 
est ever built. It was 263 m {862 ft) long, weighed more than 72,000 tons, Gloire (1859) 
was powered by a 150,000-horsepower engine, and carried a crew of 
about 2,500 men. Armament included 9 457-mm (18-in) guns, 12 153- 
mm (6.1-in) guns, 12 25-mm (0.98 in) antiaicraft guns, 8 609-mm 
(24-in) torpedo tubes, 7 aircraft, and 2 launching catapults amidship. 
It cruised at 27 knots (50 km/h; 31 mph). The Yamato was sunk 
in April 1945, at the conclusion of the battleship era. 
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Yamato (1940) 
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The faculty of the Dessau Bauhaus 
appears in this 1926 photograph. 
Members included (left to right) Josef 
Albers (glass), Hinnerk Scheper (wall 
painting), George Muche (weaving), Laszlo 
Moholy-Nagy (metal workshop), Herbert 
Bayer (printing workshop), Joost Schmidt 
(sculpture), Walter Gropius (director), Mar- 
cel Breuer (cabinetmaking), Wassily Kand- 
insky (general art education), Paul Klee 
(general art education), Lyonel Feininger 
(graphic arts), Gunta Stözl (weaving), and 
Oskar Schlemmer (theater and sculpture). 


` 


historic associations: size, shape, line, color, pattern, tex- 
ture, rhythm, and density. This course has become the 
foundation for design education in many countries. It was 
followed in the curriculum by advanced work with form 
and materials, including workshops in stone, wood, met- 
al, pottery, glass, painting, and textiles. Industrial design 
became a major focus. 

Teachers appointed in the early years included Lyonel 
FEININGER, Gerhard Marcks, Johannes Itten, and Adolf 
Meyer (1919); Georg Muche (1920); Paul KLEE and Os- 
kar SCHLEMMER (1921); Wassily KANDINSKY (1922); and 
László MoHoLy-Nacy (1923). From the beginning, the 
newness of the concepts developed at the Bauhaus and 
the liberal beliefs of many of the people associated with it 
aroused strong opposition. 

In 1925 political pressures forced the removal of the 
school from Weimar to Dessau, where Gropius designed a 
new complex of buildings for it. This new architectural 
image appropriate to a technological age came to be 
known as the INTERNATIONAL STYLE Or, more generally, 
modern architecture. 


Bauhaus Staircase, 
painted in 1932 by 
Oskar Schlemmer, 
depicts students on 
the staircase at the 
Bauhaus in Dessau. 
(Museum of Modern 
Art, New York. Gift of 
Philip C. Johnson.) 








Ludwig MIES VAN DER ROHE took over as director in 
1930, moved the school to Berlin in 1932, and finally 
closed and disbanded it under pressure from the Nazis in 
1933. The Bauhaus became influential around the world 
as a result of the continued active teaching and designing 
by former faculty and students, including many Ameri- 
cans. In the United States, Gropius became dean of the 
school of Architecture at Harvard University, Mies van der 
Rohe became dean of architecture at Illinois Institute of 
Technology, and Moholy-Nagy founded the New Bauhaus 
in Chicago. A major Bauhaus Archive, founded at Darms- 
tadt in 1961, was moved in the 1970s to Berlin. Another 
Bauhaus Archive is kept at Harvard University. Bauhaus 
design remains pervasive to the present day. 


Baum, L. Frank Lyman Frank Baum, b. Chittenan- 
go, N.Y., May 15, 1856, d. May 6, 1919, was an Ameri- 
can author who wrote 14 books about the magical land of 
Oz. The first and best known was The Wonderful Wizard 
of Oz (1900; film, 1939). Baum began his career as a 
newspaperman and was an editor of a trade magazine for 
store-window decorators. His first book was the highly 
successful Father Goose: His Book (1899). Altogether he 
wrote more than 60 popular books, mainly for children. 
See also: WIZARD oF OZ, THE. 


Baur, Ferdinand Christian Ferdinand Christian 
Baur, b. June 21, 1792, d. Dec. 2, 1860, was a German 
theologian who founded the Tübingen school of New Tes- 
tament interpretation. He received his education at 
Tübingen University, where, from 1826 to his death, he 
was professor of ecclesiastical and doctrinal history. 

Baur was an early advocate of the historical or scien- 
tific study of the Bible. In 1845 he published a book on 
St. Paul, in which he applied the philosophy of Hegel to 
the history of early Christianity: Primitive Jewish (Petrine) 
Christianity, represented by the Gospel of St. Matthew, 
was the original force or thesis; Pauline Christianity was 
the antithesis or reaction against Peter-Matthew; and ear- 
ly Catholic Christianity, which brought these two forces 
together, was the synthesis. 


BAVARIA is 





Bauxite, the main 
source of aluminum, 
is a white to reddish 
claylike mixture of 
aluminum oxide 
minerals. Distinctive 
rounded lumps of 
more darkly colored 
iron minerals, which 
are usually found 
embedded in baux- 
ite, are clearly seen 
in this Arkansas 
sample. 





bauxite [bawks'-yt] Bauxite, the principal ore of alu- 
minum, iS a SEDIMENTARY ROCK consisting mostly of sever- 
al hydrous aluminum oxide minerals, including boehmite 
and diaspore, both AlIO(OH); and gibbsite, Al(OH); as 
well aS QUARTZ, CLAY MINERALS, and iron hydroxides. Boeh- 
mite occurs in microscopic plates and in pea-shaped ag- 
gregates called pisolites. Diaspore forms thin whitish, 
grayish, or colorless platy or elongated crystals, as well as 
scales and cleavable, foliated masses. Its hardness Is 
62-7, its luster is brilliant or vitreous pearly, and its spe- 
cific gravity is 3.3-3.5. Gibbsite forms white or gray six- 
sided tabular crystals with one perfect cleavage. Often the 
chief mineral of bauxite or laterite deposits, it also occurs 
in low-temperature hydrothermal vEIN DEPOSITS. Its hard- 
ness is 2% to 3%, its luster is pearly or vitreous, and its 
specific gravity is 2.3 to 2.4. 

LATERITE, the principal type of bauxite deposit, is a 
mottled material made up of pisolites colored white or 
gray when pure and stained pink, yellow, red, or brown by 
small amounts of iron. Lateritic bauxites result from rapid 
WEATHERING Of alumina-rich rocks, such as granite, in 
warm, wet climates. The world’s leading producers of 
bauxite are Australia, Guinea, Jamaica, and Brazil. 

See also: ORE DEPOSITS. 


Bavaria Bavaria (German: Bayern) is a state, or land 
in southern Germany. It has an area of 70,553 km 
(27,241 mi*) and a population of 10,989,600 (1988 
est.); MUNICH is the capital. 

Bavaria encompasses four natural regions: the Fran- 
conian Jura, the Bohemian Forest, the Alpine Foreland 
(Bavarian Plateau), and the Bavarian Alps. Zugspitze, 
2,963 m (9,721 ft), is the highest point. The DanuBe 
River is the main waterway; the INN and the Main are of 
lesser importance. 

Population growth has been modest, but the rural in- 
habitants of the Jura, the Bohemian Forest, and the Alps 
have been migrating to cities such as Munich, Nurem- 
BERG, AUGSBURG, and WURZBURG. 





Agriculture is important. Many farms are small and 
fragmented. The region's industry, mainly electrical engi- 
neering, mechanical engineering, and textiles, is centered 
in Nuremberg, Furth, and Munich. Brewing and tourism 
are also important. 

The region was conquered by the Romans, overrun by 
Germanic peoples, and incorporated (788) into Charle- 
magne’s empire. One of the five stem duchies of medi- 
eval Germany, it was ruled by the WELFs and later (1180- 
1918) the WiTTELSBACHS. Duke MAXIMILIAN was a leading 
Catholic figure in the THIRTY YEARS’ War (1618-48) and 
was awarded the rank of elector. During the War of the 
AUSTRIAN Succession (1740-48), Elector Charles Albert 
became Holy Roman Emperor CHarRLes VII. A 1777 treaty 
between Holy Roman Emperor JOSEPH II and the Elector 
Palatine Charles Theodore ceding Lower Bavaria to Aus- 
tria was opposed by FREDERICK II of Prussia, who declared 
war on Austria in 1778. The War of the Bavarian Succes- 
sion was resolved in 1779, with Austria receiving only the 
Inn district, a fraction of the territory it had claimed. 

Proclaimed a kingdom under French auspices in 
1806, Bavaria kept this status by joining the anti-French 
coalition in the final defeat (1814-15) of Naroteon |. The 
19th-century Bavarian kings, particularly Louis | and 
Louis Il, were notable for their patronage of the arts, but 
their political influence declined both within and outside 
Bavaria. Allied with Austria until its defeat by Prussia in 
the SEvEN WEEKS’ WaR (1866), Bavaria then switched its 
allegiance to Prussia, fought in the FRANCO-PRUSSIAN WAR 
(1870-71), and became part of the German Empire in 
rezi 

At the end of World War I the Bavarian monarchy was 
overthrown and a socialist republic established (1919) by 
Kurt EISNER. This regime was soon suppressed by the 
forces of the newly established Weimar Republic, in 
which Bavaria was incorporated as a state. The National 
Socialist party originated in Bavaria and made its first at- 
tempt to seize power there in the abortive MUNICH PUTSCH 
of 1923. After World War Il, Bavaria was in the U.S. zone 
of occupation. 


The position of 
Bavaria, one of the 
largest states in 
Germany, is 
indicated on the 
locator map. 
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bay see GULF AND BAY 


Bay City Bay City (1990 pop., 38,936), the seat of 
Bay County, is in east central Michigan on the Saginaw 
River. Incorporated in 1865, it was a consolidation of 
smaller villages. A principal market for the state’s rich 
farmlands, Bay City has a deepwater harbor used by ships 
coming from the Great Lakes and from the Atlantic Ocean 
via the St. Lawrence Seaway. Although the city originally 
thrived on the vast local timber stands, its economy is 
now based on machinery and automobile-parts manufac- 
turing, beet-sugar refining, and shipbuilding. 


bay leaf Bay, or sweet laurel, a flavoring agent, is the 
leaf of the true laurel, Laurus nobilis, an evergreen tree 
native to the Mediterranean. Bay leaves were the laurels 
used for heroic Greek and Roman wreaths. Whole or 
ground bay leaf is used to season meats, potatoes, stews, 
sauces, fish, pickles, and vinegars. 

West Indian bay, Pimenta racemosa, is a myrtle used 
to aromatize bay rum and other toiletries. 


Bay of Pigs invasion The Bay of Pigs invasion of 
April 1961 was an unsuccessful attempt by about 1,500 
Cuban exiles, organized and financed by the U.S. Central 
Intelligence Agency (CIA), to topple the revolutionary re- 
gime of Fidel Castro in Cuba. In March 1960, President 
Dwight D. Eisenhower approved a CIA plan to train the 
exiles for an invasion of Cuba, and by autumn they were 
receiving military instruction in Guatemala. When John 
Fitzgerald Kennedy succeeded Eisenhower in January 
1961, he allowed the preparations to proceed. 

The exiles landed at the Bay of Pigs, on Cuba’s south- 
western coast, on Apr. 17, 1961. The operation was a di- 
saster. News of the attack had leaked out in advance, and 
Kennedy had decided not to permit U.S. air support for 
the invaders. A general uprising, which the CIA had be- 
lieved would be sparked by the landing, failed to materi- 
alize. Castro’s forces blocked the exiles from moving in- 
land, and by April 19 they had been crushed. The 1,200 
survivors were captured. In December 1962, Castro re- 
leased the prisoners in exchange for $53 million worth of 
U.S. food and drugs. 


Bay Psalm Book The Bay Psalm Book, the name 
commonly applied to The Whole Booke of Psalmes Faith- 
fully Translated into English Metre (1640), is considered 
the first book printed in Britain’s American colonies. The 
translators were the Puritan clergymen Richard Mather, 
John Eliot, and Thomas Weld, their dual purpose being to 
have on hand a version of the Psalms more accurate than 
that in the King James Bible and to have verse renderings 
readily convertible to hymns. Of the 1,700 copies pro- 
duced by printer Stephen Day in Cambridge, Mass., fewer 
than a dozen survive. 


Bayard (family) The Bayards, an American family de- 
scended from French Huguenot refugees, have been 
prominent in U.S. public affairs from the 18th to the 
20th century. John Bubenheim Bayard, b. Aug. 11, 
1738, d. Jan. 7, 1807, a substantial Philadelphia mer- 
chant, presided as speaker of the Pennsylvania Assembly 
in 1777 and 1778. His nephew James Asheton Bayard, 
b. July 28, 1767, d. Aug. 6, 1815, a noted constitution- 
al lawyer and leading Federalist, represented Delaware in 
the House of Representatives (1797-1803) and Senate 
(1805-13). He helped negotiate the Treaty of Ghent 
(1814), which ended the War of 1812. 

His sons, James Asheton Bayard, b. Nov. 15, 1799, d. 
June 13, 1880, and Richard Henry Bayard, b. Sept. 26, 
1796, d. Mar. 4, 1868, also served as senators from Del- 
aware, the former as a Democrat-turned-Republican 
(1851-64, 1867-69), the latter as a Whig (1836-39, 
1841-45). Thomas Francis Bayard, b. Oct. 29, 1828, d. 
Sept. 28, 1898, son of the younger James Bayard, was a 
Democratic senator from Delaware (1869-85), secretary 
of state (1885-89) during President Grover Cleveland’s 
first term, and U.S. ambassador to Britain (1893-97) in 
Cleveland’s second term. His son, Thomas Francis Ba- 
yard, b. June 4, 1868, d. July 12, 1942, was another 
Democratic senator from Delaware (1922-29). 


Bayard, Hippolyte [bah-yahr’, ee-poh-leet’] Hip- 
polyte Bayard, b. Jan. 20, 1807, d. 1887, a French 
clerk, independently invented a method of PHOTOGRAPHY 
between 1837 and 1839. He exhibited his photographs a 
month before the details of L. J. M. Daguerre’s more cel- 
ebrated invention were revealed in August 1839. Govern- 
ment sponsorship of Daguerre, however, obscured the 
work of Bayard. His was at first a negative process, like 
the calotype, but it also could produce a direct positive on 
paper. With Gustave Le Gray, Charles Négre, and others, 
Bayard photographed historic monuments during the 
1850s for the government. His intimate views of his sur- 
roundings won him his place among French primitive 
photographers. 


bayberry The common bayberry, Myrica pensylvani- 
Ca, an aromatic shrub of the bayberry family, Myricaceae, 
is found from Nova Scotia to New Jersey. Deciduous or 
semievergreen, it grows to a height of 3 m (9 ft). The aro- 
matic, dull-green leaves are up to 10 cm (4 in) long, and 
small, grayish white fruits appear in winter. Bayberries are 
grown for their foliage and fruits. Aromatic wax is ex- 
tracted from their fruits for making candles, as it is from 
the taller, less hardy wax myrtle, M. cerifera, of the 
southern United States. Both species are also known as 
candleberry. California bayberry, M. californica, an ever- 
green shrub or tree with reddish purple fruit, grows up to 
11 m (35 ft) in height. 
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This scene from the Bayeux Tapestry shows an incident in the 
Battle of Hastings: William the Conqueror (center), fo quell a 
rumor that he has been killed, raises his helmet. (Musée de la 
Reine Mathilde, Bayeux.) 


Bayeux Tapestry [bah-yu’] The Bayeux Tapestry, 
actually an embroidery, depicts in 72 scenes the Norman 
conquest of England by WILLIAM I (William the Conquer- 
or) in 1066. The embroidery, which may date from the 
11th century, is an important historical and cultural doc- 
ument. It is executed in colored worsteds on linen and 
measures 70 m by 51 cm (230 ft by 20 in). 

The central part of the work contains scenes beginning 
with the English king HAROLD II’s visit to Bosham and 
ending with the English fleeing in the Battle of HASTINGS. 
The decorative borders above and below the main narra- 
tive feature animals and scenes from fable. The embroi- 
dery has been partially restored and may contain portions 
not entirely faithful to the original. Although traditionally 
attributed to Matilda, wife of William the Conqueror, the 
work is now thought to be somewhat later in origin. It may 
have been commissioned by Odo, William’s half brother 
and bishop of Bayeux. It is housed in the Musée de la 
Reine Mathilde, Bayeux, France. 


Bayezid l, Sultan of the Ottoman Empire [by- 
yuh-zeed] Bayezid l, b. 1354, d. March 1403, Ottoman 
sultan (1389-1402), established the first centralized 
Ottoman Turkish administration. His initial campaigns 
included a blockade (1391-98) of Constantinople (held 
by Byzantine emperor MANUEL II), an invasion of Hungary 
(1395), and destruction of a crusade against him by Holy 
Roman Emperor SicismMuND at Nicopol in 1396. Later, 
however, he clashed with Timur in Anatolia. Defeated 
near Ankara in July 1402, Bayezid died a captive. 


Bayezid Il, Sultan of the Ottoman Empire The 
Ottoman sultan Bayezid Il, b. 1448, d. 1512, was the son 
and successor of MEHMED II. Reigning from 1481, he con- 
solidated the conquests of his father and laid the bases for 
new expansion into the Arab world and central Europe. 


BAYONET i 


Bayezid was preoccupied (1481-95) by the revolt of his 
brother Jem Sultan in alliance with the MAMELUKEs of Egypt 
and the papacy. He hoped to maintain peace so that he 
could concentrate on establishing regular administrative 
and tax systems, but he was forced into a war (1499- 
1502) with Venice, which feared Ottoman expansion to- 
ward its sea lanes in the Adriatic and Aegean. Venice even- 
tually made peace on terms advantageous to the Turks. 
Bayezid failed to suppress revolts by nomadic Turkoman 
tribes in eastern Anatolia and left this problem to his son 
SELIM |, who deposed him shortly before his death. 


Bayle, Pierre [bayl] Pierre Bayle, b. Nov. 18, 1647, 
d. Dec. 18, 1705, was a French rationalistic philosopher 
and skeptical writer important in the early development of 
the ENLIGHTENMENT. Born of Calvinist parents, he was 
trained by the Jesuits and converted to Roman Catholi- 
cism in 1669. The next year he returned to Protestant- 
ism. From 1675 to 1681 he taught philosophy at the 
Protestant academy of Sedan; after 1681 he taught at 
the University of Rotterdam. He was forced to retire in 
1693 when he was accused of being an atheist. Between 
1692 and 1702 he wrote the Dictionnaire historique et 
critique (Historical and Critical Dictionary), a compendi- 
um of critically annotated biographies that provided a 
model for the later French Encyclopedists. It was also a 
source for much of VoLTaire’s thinking. 


Baylor, Elgin The American basketball star and Hall 
of Fame member Elgin Baylor, b. Washington, D.C., Sept. 
16, 1934, was one of the sport’s greatest players. Baylor 
graduated an All-American from Seattle University in 1958 
and was Rookie of the Year with the Minneapolis (later Los 
Angeles) Lakers of the National Basketball Association 
(NBA), for whom he played his entire career (1958-72). 
While in the NBA the 6-ft 5-in (1-m 96-cm) forward scored 
23,149 points for a per-game average of 27.4 and aver- 
aged 13.5 rebounds per game. He was a first-team all-NBA 
selection 10 times. Baylor once scored 71 points in a 
game; he also once scored 61 points in a playoff game. 


Baylor University Established in 1845 and affiliat- 
ed with the Texas Baptist General Convention, Baylor 
University is a private coeducational liberal arts institu- 
tion in Waco, Tex. It has programs in the college of arts 
and sciences and schools of law, music, nursing, busi- 
ness, and education. 


bayonet [bay-oh-net’] The bayonet is a short sword or 
dagger attached to the muzzle of a rifle. First used by 
European armies in the 17th century, it proved useful as 
an additional infantry weapon for close combat, and it 
eliminated the need for a separate corps of pikemen. In 
its original form, the bayonet was inserted into the muzzle 
itself, thus preventing the weapon from being fired. Later 
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bayonets were clipped onto the side of the muzzle, so that 
they could easily be removed and used as daggers in 
hand-to-hand fighting. 


Bayonne (France) [bah-yuhn’] Bayonne is a city in 
Gascony in southwestern France. It is located in 
Pyrénées-Atlantique department on the Adour and Nive 
rivers. Situated near the Bay of Biscay, it is an active port 
and has a population of 41,381 (1982). In the lst cen- 
tury Bc, Bayonne, called Lapurdum by the Romans, was 
already a town of some importance. Until the 10th centu- 
ry it was successively invaded by Visigoths, Basques, Ar- 
abs, and Normans. It passed to the English in 1154, 
when the husband of Eleanor of Aquitaine succeeded to 
the English crown as Henry Il. The French reclaimed 
Bayonne in 1451. Bayonne is the site where Napoleon | 
forced Charles IV and Ferdinand VII of Spain to abdicate 
in 1808. The painter Léon Bonnat left his art collection 
to Bayonne, his native city, in 1922. 


Bayonne (New Jersey) [bay-ohn’] Bayonne is a city in 
Hudson County in northeastern New Jersey with a popu- 
lation of 61,444 (1990). It lies on a peninsula between 
Upper New York Bay and Newark Bay and is connected to 
Staten Island by a bridge over the Kill van Kull. Lying 
within the jurisdiction of the Port Authority of New York 
and New Jersey, Bayonne has extensive docks and ship- 
yards and is the home of a U.S. Navy supply depot. It is 
the eastern terminus for many oil pipeline systems, and is 
also an important manufacturing center for machinery, 
textiles, chemicals, and foodstuffs. Settled in 1646 by 
Dutch traders and originally known as Konstable’s Hoeck 
(later Constable Hook), Bayonne consolidated with three 
other villages in 1869. It served as an embarkation point 
and shipping center during both world wars. 


bayou see SWAMP, MARSH, AND BOG 


Bayreuth [by’-royt] Bayreuth is a city in Bavaria, Ger- 
many. The capital of Upper Franconia, it is on the Roter 
Main River, northeast of Nuremberg, and has a popula- 
tion of 70,957 (1982 est.). It produces textiles, metals, 
and machinery, and the summer music festival is also 
important to Bayreuth’s economy. First noted in the mid- 
12th century, Bayreuth was ruled by various branches of 
the Hohenzollerns from 1248. In 1603 the margraves of 
Brandenburg-Kulmbach made the city their residence. 
Bayreuth was ceded to Prussia in 1791 and to Bavaria in 
1810. Richard WaGner settled there in 1872, when con- 
struction was started on the Festspielhaus (Festival The- 
ater), built to his specifications. His operas are performed 
in the theater every summer, drawing crowds from all over 
the world. Both Wagner and Franz Liszt are buried in 
Bayreuth. 


bazooka The bazooka, a lightweight rocket launcher, 
was the first artillery weapon to use ROCKETS as offensive 
missiles. An American invention, it was first used in bat- 
tle against German tanks in North Africa in 1943. An im- 
proved version was used in the Korean War. The name 
“bazooka” derived from the weapon’s resemblance to a 
musical prop of the American comedian Bob Burns in the 
early 1940s. The launcher could be held, loaded, and 
fired by only two men, and it proved effective against 
heavily armored vehicles and emplacements. Modern 
light antitank weapons (LAW) can be carried by one per- 
son, have shorter tubes, and are no longer called bazoo- 
kas. 


BBC see BRITISH BROADCASTING CORPORATION 


beach and coast The coast is a zone of varying 
width, extending inland from the shoreline to the limit of 
marine influence—the head of an Estuary, the crest of a 
range of hills or mountains, or the solid ground that lies 
behind coastal SAND DUNES, LAGOONS, and marshes. Much 
of the world’s population lives within this zone. 

Beaches. Beaches, the most prevalent natural feature 
of the coastal zone, are accumulations of loose sand, 
gravel, or boulders that are shaped by WATER WAVES and 
currents acting on the shore. Along COASTAL PLAINS, 
beaches occur as barrier islands that parallel the coast 
and are separated from it by a lagoon or bay. Barrier is- 
lands extend almost the entire length of the East and Gulf 
coasts of the United States. Along other stretches of 
coast, beaches are backed by eroding cliffs, or they may 
be totally absent, with high rocky cliffs facing the waves 
directly. The erosion of rocky cliffs forms caves, rock pil- 
lars called sea stacks, and natural arches. 

Beaches are a natural habitat for plants and animals, 
providing breeding and nesting grounds for seals, turtles, 
birds, fish, and shellfish. In some areas beach sand has 
been mined for valuable PLACER DEPOSITS of diamonds and 
gold. 

Beach Sand. Most familiar are the beaches consisting 
of light-colored QUARTZ and FELDSPAR sand grains, derived 
originally from the WEATHERING and erosion of rocks such 
aS GRANITE and brought by rivers to the sea. Sand usually 
moves from the beach to deeper waters, thus causing a 
loss rather than a gain. In some areas, an offshore loss 
occurs when beach sand Is trapped in shallow SUBMARINE 
CANYONS. 

Most beach sand contains fragments of clam shells, 
smoothed and rounded until they are the size of sand 
grains. In the tropics, especially near CORAL REEFS, beach- 
es may consist almost entirely of shell and coral frag- 
ments. Beaches on volcanic islands such as Tahiti are 
made up of black sand, the result of disintegrating volca- 
nic rock. They may also consist of material coarser than 
sand, such aS GRAVEL. 

Waves and Currents. Waves and coastal currents help 
create and shape beaches, as well as moving marine SED- 
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A number of characteristic coastline features are shaped by water and wind erosion and by rock and sediment deposition. Among these are promontories, or 
headlands (1); isolated rock pillars resulting from headland erosion, or sea stacks (2); bayhead beaches between headlands (3); cliffs (4); natural arches erod- 
ed in headlands (5); water-eroded tunnels, or blowholes, with both cliff-top and sea-level entrances (6); caves (7); island and mainland sand connections, or 
tombolos (8); lagoons (9); salt marshes (10); sand barriers deposited across a river mouth, or sand spits (11); sand dunes (12); and accumulations of sand 


behind low walls, or groins (13) built to prevent beach sand loss. 


IMENT in the coastal zone. Waves breaking at an angle to 
the shoreline generate a longshore current that flows par- 
allel to the coastline. This current is fastest between the 
waves and the shoreline. Together with the waves that stir 
beach sand into motion, the current causes sand to move 
along the coastline as longshore drift and builds sand 
spits across the mouths of rivers and bays. 

Waves that break with their crests parallel to the 
shoreline may produce rip currents (sometimes called 
riptides)—powerful currents that flow seaward to the 
points at which the waves break. By eroding sand from 
the beach, evenly spaced rip currents form scallop- 
shaped embayments. When a storm occurs, beach ero- 
sion and property damage may be greatest in these em- 
bayments. 

Beach sand is kept constantly moving by waves and 
currents. Some of it is swept upward toward the land by 
the uprush of the waves (swash) and deposited in the 
backshore zone, or berm. Some beach material is carried 
offshore and deposited on sandbars. During storms, large 
waves erode sand from the beach face and berm, trans- 
ferring it to offshore bars. 

Large-Scale Changes. Besides the growth and destruc- 
tion of beaches and other shore features, coastlines are 
also subject to changes on a larger scale. These may 
come about through changes in SEA LEveL—which, if 
worldwide, are called eustatic changes—or through the 
rising or sinking of the land itself. Uplifted coasts often 
take the form of long, straight shorelines with former sea- 
side cliffs or beaches now some distance from the shore. 
Sinking or drowned coasts form when the sea enters and 
floods former river valleys, creating branching bays, such 
as Chesapeake Bay. 


See also: COASTAL PROTECTION; LITTORAL ZONE; OCEAN AND 
SEA; TIDE. 


Beach Boys The Beach Boys, a vocal-instrumental 
group from Los Angeles, gained national fame with such 
songs as “Surfin’ U.S.A.” (1963), “Fun, Fun, Fun” 
(1964), and “California Girls” (1965). The members are: 
Brian Wilson, b. June 20, 1942, who wrote, arranged, 
and produced most of the music; Carl Wilson, b. Dec. 21, 
1946; Mike Love, b. Mar. 15, 1941; Al Jardine, b. Sept. 
3, 1942; and Bruce Johnston, b. June 24, 1944. Drum- 
mer Dennis Wilson, b. Dec. 4, 1944, died in a drowning 
accident on Dec. 28, 1983. 


Beaconsfield, Benjamin Disraeli, ist Earl 
Of see DISRAELI, BENJAMIN 


Beadle, George W. George Wells Beadle, b. Wa- 
hoo, Nebr., Oct. 22, 1903, d. June 9, 1989, was a pio- 
neer in chemical genetics. In early work with the fruit fly, 
Drosophila, Beadle found that certain genes on certain 
chromosomes were responsible for specific biochemical 
reactions. In 1941, working with Edward L. Tatum, he 
began studying X-ray- and ultraviolet-induced mutations 
in the bread mold Neurospora. Beadle and Tatum found 
that all biochemical reactions are controlled by genes, 
each gene being responsible for the synthesis of a partic- 
ular enzyme that catalyzes, or brings about, a particular 
step in a series of biochemical reactions. This is referred 
to as “one gene—one enzyme.” They also found that an 
alteration in a gene—a mutation—blocks the biochemical 
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reactions. For their discovery that genes act by regulating 
specific chemical processes, Beadle and Tatum were 
awarded part of the 1958 Nobel Prize for physiology or 
medicine. Beadle had a distinguished academic career 
and was president of the University of Chicago from 1961 
to 1968. He also served on the council of the National 
Academy of Sciences from 1969 to 1972 and received 
numerous honors. 


beads and beadwork Beads, small objects usually 
pierced for stringing or for joining to another material, 
have been used for decoration and for other purposes in 
cultures throughout the world. Commonly used bead ma- 
terials include shell, bone, wood, seeds, nuts, stone, ivo- 
ry, metal, glass, and, more recently, plastic. In some cul- 
tures favorite materials include porcupine and bird quills, 
coral, coal, basketry, and animal or human teeth. 

Beads generally range from about 1 mm (0.04 in) to 
as much as about 7.6 cm (3 in) in diameter and are usu- 
ally spherical. The surface can be carved or painted. 
Beads made of shells, nuts, or seeds are ground into 
rounded form, after which a hole is drilled through the 
bead. Beads of ivory, wood, or stone are first carved into 
the desired form and then drilled. Some materials, such 
as glass, metal, and faïence, are cast around a central 
core, which eliminates the labor of drilling. 


Uses of Beads 


Primitive peoples often lavishly adorn their bodies with 
beads; holes are sometimes pierced through the nose, 
ears, or lips in order to attach beads to the body. The 
Huichol indians of Mexico fasten beads to the ears of 
their pets for decoration and protection. 

In certain cultures, beads are thought to bring good 
luck, to ward off evil, or to attract the attention of a deity. 
Strung beads are used in some religions to help the faith- 
ful count their prayers (see ROSARY). 

Among Native American tribes of the East Coast, shell 
beads, or WAMPUM, were strung together and exchanged as 
gifts during ceremonial occasions. Glass beads were in- 
troduced around 1/700 by European explorers, who wit- 
nessed wampum exchanges and mistakenly assumed that 
the beads were a form of currency. Because wampum is 
hard to make, Native Americans highly valued the glass 
beads. 


Makers of Beads 


Because they were readily transported and usually highly 
valued, beads were natural objects of trade. From as early 
as 4000 Bc, ancient Egypt was a major source, as were 
the later cultures of Phoenicia, Babylon, Crete, Greece, 
and Rome. Glass beads were known in ancient China and 
India. 

In the ancient Americas, the Olmec of Mexico and 
Guatemala produced magnificent jade beads as early as 
2000 Bc. The real masters of bead production in pre-Co- 
lumbian America were the Tairona of Colombia and the 
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A Masai woman from Kenya wears an elaborate collection of bead 
collars, an ornament for which her tribe is noted. Among the Ma- 
sai, a nomadic tribe of East Africa, fine beadwork is worn by both 
men and women. 


inhabitants of the tiny island of La Tolita in Ecuador. 
Working in carnelian, crystal, jasper, and gold, they 
turned out vast quantities of tiny, artistically worked 
beads between AD 1000 and 1500. In North America, the 
prehistoric Indians of the Southwest made beads of clay, 
Shell, and stone; their turquoise he/shi beads are among 
the smallest known. 

Among contemporary Central and South American 
peoples, the Huichol of Mexico use beads extensively in 
costumes and ritual paraphernalia. The Guaymi and 
Choco of Panama and northern Colombia make elaborate 
beaded collars and costume ornaments; the Wapishana 
and Makushi of the Guianas weave beautiful beaded 
Skirts worn by the women. 

Although beads were familiar to prehistoric peoples in 
Africa, it was only after the arrival of European and Medi- 
terranean traders that their use spread widely throughout 
the continent. The Zulu, Masai, Yoruba, Bambara, Nde- 
bele, and the peoples of the Cameroon grasslands are 
among those who have traditionally made great use of 
beads on skirts, body ornaments, headdresses, weapons, 
and religious objects. Among the Melanesians and New 
Guinean tribes in Oceania, shell beads were most com- 
monly used. 


Beadwork 


Beadwork is the technique of embroidering beads on a 
surface. The most common method involves attaching 
single beads to a ground material by means of a thread or 
thin fiber. In the so-called lazy stitch, entire rows of 
beads are attached at the same time; in another tech- 
nique, beads are interwoven into textiles as the weaving 
proceeds on the loom. Today beadwork is frequently ma- 
chine-made. 

In Europe, beading reached its greatest popularity in 
16th-century England, during the reign of Queen Eliza- 
beth |, when almost everything worn or displayed includ- 
ed some beadwork decoration. This fad declined during 
the 18th century, but by the Victorian era, it was once 
again extremely popular. 

Solidly beaded objects were produced by many Indian 
tribes of North America, particularly the Crow, Blackfoot, 
and Sioux. These groups decorated their dwellings, cos- 
tumes, and horse gear with colorful and highly valued 
beaded ornamentations. It was common for a Plains Indi- 
an woman to carry a weight of about 4.5 kg (10 Ib) of 
glass beads on the upper portion of her buckskin dress. 


beagle The beagle is a small breed of hound with the 
general appearance of a miniature foxhound. The true or- 
igins of the beagle are unknown. It has long been used in 
France and the British Isles as a pack hound to hunt 
rabbits by scent. For show purposes, beagles are divided 
into varieties by size; the first stands up to 33 cm (13 in) 
at the shoulder, the second 33-38 cm (13-15 in). The 
ears are long and rounded at the tip, and the slightly 
curved tail is carried gaily. The close, hard coat may be of 
any hound color. The breed was well known in the United 
States by the mid-19th century. The National Beagle 
Club, formed in 1888, held its first field trial at that time; 
more than 3,000 such trials, licensed by the American 
Kennel Club, are now held annually. The dog’s small size, 


The beagle is a small hound popular as a pet, field-trial competi- 
tor, and hunting dog. An accomplished rabbit hunter, the beagle 
is also used to track pheasant, grouse, and squirrels. 
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clean habits, and gentle and affectionate personality make 
it one of the ten most popular breeds in the United States. 


Beaker culture The Beaker culture is a name given 
to a group of communities responsible for the spread of 
copper metallurgy in Europe in the 3d millennium Bc. It 
is named for its most distinctive product, a pottery drink- 
ing vessel decorated with zones of linear ornament pro- 
duced by whipcord impressions made on the clay surface. 
What was formerly believed to constitute a single culture 
iS now seen to represent at least two separate but broadly 
contemporary groups. The earlier, distinguished by bea- 
kers with ‘all-over cord ornament, originated in Central 
Europe, probably in the Lower Rhine basin, where the 
beakers evolved out of local so-called Corded-Ware tradi- 
tions. It spread to Holland and Britain, where similar cord- 
ornamented beakers of around 3000 Bc have been found. 

The second major Beaker tradition probably originated 
in Iberia. The vessels of these southern Beaker people are 
distinguished by their bell-shaped profile. The Bell-Bea- 
ker or Maritime-Beaker culture, as it is sometimes called, 
developed out of the local culture represented at Villa 
Nova de Sao Pedro in Portugal, from which the Beaker 
people adopted copper metallurgy. Radiocarbon dating 
suggests that this happened around 2500 Bc. From Ibe- 
ria Bell-Beaker culture spread to France, Britain, and ul- 
timately to Germany and the Low Countries. A fusion of 
traditions resulted in northwest Europe, Beaker people 
being influenced by the BaTTLe-AXE CULTURE, through 
which they were introduced to single-grave burial. In Brit- 
ain the Beaker people are associated with some major rit- 
ual monuments, including AVEBURY. 


Beale, Edward Fitzgerald Edward Fitzgerald 
Beale, b. District of Columbia, Feb. 4, 1822, d. Apr. 22, 
1893, was an American courier and explorer in the West. 
A naval officer, he served under Commodore Robert 
Stockton in California during the Mexican War. With Kit 
CARSON, he carried word of Stephen Kearny’s engagement 
at San Pasqual (Dec. 6, 1846) through enemy lines to 
Stockton. Beale crossed the continent six times as a dis- 
patch carrier. In 1848 he brought the first official news of 
the California gold discovery to the East. After leaving the 
navy in 1851, Beale was an Indian agent and a Western 
surveyor. In the latter capacity he persuaded the govern- 
ment to import camels for use on an 1857 expedition in 
the Southwest. 


Beamon, Bob The former American track-and-field 
star Robert Beamon, b. New York City, Aug. 29, 1946, 
set, at the 1968 Olympics in Mexico City, a world record 
in the long jump that most experts consider the greatest 
single performance in track history. His record jump— 
8.90 m (29 ft 2⁄2 in)—exceeded the previous record by 
55 cm (21¥2 in), and into the early 1990s the mark had 
not been seriously threatened. 
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Beans are among the world's most important food crops. Shown (left to right) are the snap bean bush; flowers; green and yellow (or wax) 
snap beans, which are harvested when the pods are immature and soft; and the leaves and immature and mature pods of the shell, or 
horticultural, bean. The shell bean is harvested when the pod is hard and mature and the bean is dry. 


bean Bean is the common name for several legumi- 
nous plants, family Leguminosae, and their seeds and for 
several other unrelated species. Many beans are excep- 
tionally good sources of vegetable protein and are impor- 
tant food staples. 

The plants are annuals with a determinate (bush-type) 
or indeterminate (twining or pole-type) growth habit. The 
leaves have three leaflets; the flowers are of many colors; 
and the fruit is a legume, or pod, containing several 
white, red, or dark seeds. The pod may be round, oval, or 
flat in shape, and green, yellow, or red in color. 

The best-known New World species is the common, 
snap, or kidney bean, Phaseolus vulgaris. Forms include 
snap beans, which are consumed as the immature pods; 
green shell beans, which are eaten as full-size, immature 
beans removed from the pods; and dry shell, or kidney 
beans, which are used in the mature, dry form. String, 
stringless, and wax beans are varieties of the snap bean. 
Dry bean types include pinto, navy, Great Northern, red 
kidney, and pink beans. 

The winged bean, Psophocarpus tetragonolobus, 
found in New Guinea and Southeast Asia, has gained in- 
creased attention as a possible important food source for 
the future. Its cultivation is spreading. Almost all parts of 
the plant are highly nutritious. Other beans include the 
CAROB, CHICK-PEA, COWPEA, LIMA BEAN, and SOYBEAN. 


Bean, Roy “Judge” Roy Bean, b. c.1825, d. Mar. 15, 
1903, was a colorful justice of the peace on the Ameri- 
can frontier, who dubbed himself “The Law West of Pe- 
cos.” Born in Kentucky, he was a cattle rustler in Mexico 
and a Confederate irregular before settling in Texas. In 
1882, Bean opened a saloon in the railroad construction 
camp of Vinegaroon, Tex. He renamed the settlement 
Langtry (for Lillie LanctRY) and made himself justice of 


the peace. Holding court in his bar, he rendered some- 
times shrewd, sometimes arbitrary decisions. Bean is also 
remembered for staging (1896) an illegal heavyweight 
championship fight on a sandbar in the Rio Grande. 


bear Bears are heavyset mammals that constitute the 
family Ursidae in the order Carnivora. Most bears live in 
Europe, Asia, and North America; the only South Ameri- 
can species is the spectacled bear. Bears usually inhabit 
rough, forested lands that provide food and cover; polar 
bears, however, frequent the treeless, icy wastes of the 
Arctic. 

Bears have a massive, long-snouted head and a 
stumpy tail. Short, thick legs end in large, five-toed feet, 
and each toe is armed with a long, heavy claw. The pow- 
erful jaws are lined with wide, flat-topped molars for 
grinding food; bears also have four long canine, or eye, 
teeth. Most have loose skin and long, shaggy fur. They 
have an excellent sense of smell but poor vision and 
hearing. 

Types. Seven genera and about nine species of bear 
exist. American black bears, Euarctos americanus, are 
about 1.5-1.8 m (5-6 ft) long and weigh 90-150 kg 
(200-330 Ib). They once lived throughout most of North 
America, but hunting and agriculture drove them into 
heavily forested areas, where about 80,000 survive. 
Brown individuals, called cinnamon bears, often are born 
into the same litter as black cubs. 

Brown bears, Ursus arctos, include the largest of the 
land carnivores, the Alaska brown bears, or kodiak bears, 
which may reach a length of 3 m (10 ft) and weigh up to 
780 kg (1,700 Ib). They live on the shores and islands of 
Alaska. The European brown bear was once common 
throughout the continent but is now found only in moun- 
tainous areas of the USSR, Scandinavia, and southern 
Europe. It may be 1.8 m (6 ft) long and weigh 230 kg 
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grizzly bear 


The polar bear travels great distances along arctic coasts. Its white fur furnishes camouflage against snow and ice. The brown bear 
inhabits Eurasia and North America. Eurasian brown bears are frequently seen in circuses as dancing bears. The American black bear 
inhabits forests of North America and climbs trees easily. The fierce North American grizzly, a subspecies of the brown bear, is nearing 
extinction. Bears sleep through cold winters but maintain a normal metabolism and are not true hibernators. 


(500 Ib). The smaller Asiatic brown bears include the 
tan-colored Syrian bear and the snow bear of the Himala- 
yas. Grizzly bears are closely related to the Alaska brown 
bears. They may be 2.8 m (9 ft) long and weigh 410 kg 
(900 Ib). Their name is derived from the whitish tips of 
their brown fur. Grizzlies are now found only in a few na- 
tional parks in the American West. 

Polar bears, Thalarctos maritimus, are inhabitants of 
the Arctic. They may be 3.3 m (11 ft) long and weigh 
more than 680 kg (1,500 Ib). Their white fur provides ex- 
cellent camouflage in the snowy environment. Polar bears 
have fur on the soles of their feet that keeps them from 
Slipping on ice. 


Asiatic black bears, Se/enarctos thibetanus, are also 
called moon bears because of a white, crescent-shaped 
mark between the front legs. This bear is about 1.6 m (5 
ft) long and weighs 114 kg (250 Ib). It lives in central 
Asian forests and brushlands. Sloth bears, Melursus ursi- 
nus, are so called because they move very slowly. These 
black, white-marked bears are about 1.6 m (5 ft) long 
and weigh 100 kg (220 Ib) or more. They are nocturnal 
animals of tropical and subtropical India and Sri Lanka. 

Spectacled bears, Tremarctos ornatus, live in cool, 
high forests of the Andes. They grow to be 1.8 m (6 ft) 
long and to weigh 114 kg (250 Ib). This blackish-brown 
bear is named for the rim of white fur around its eyes. 
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Sun bears, or Malay bears, Helarctos malayanus, are the 
smallest bears. They get their name from the patch of 
yellowish fur on the black chest. Nocturnal feeders of east 
Asian forests, they weigh about 36 kg (80 Ib) and are 
0.9-1.2 m (3-4 ft) long. 

Characteristics. Bears are solitary animals. The breed- 
ing season is in summer, after which each individual pre- 
pares for winter. This is especially important for the preg- 
nant female, whose cubs will be born during the winter. 
AIl bears eat heavily during summer and autumn to store 
fat for winter. 

A bear’s winter sleep is not true HIBERNATION, since the 
body temperature remains high and the animal emerges 
from the den to walk about on mild winter days. The fe- 
male gives birth to from one to four cubs at a time, with a 
litter every two years. The cubs stay with their mother for 
a year or two, and she defends them against all intruders. 
Bears look clumsy, but they can run up to 40 km (25 mi) 
per hour. Many of them are powerful swimmers, and most 
bears can climb trees. People must often be reminded 
that all bears are short-tempered and dangerous; a bear 
can kill a human with one swipe of its paw. 

Of all bears, the polar bear is the strictest carnivore. It 
eats seals, walruses, fish, caribous, and beached whales, 
but has been known to graze on grass and seaweed. The 
Alaska brown bear will eat almost anything, including 
deer, cattle, and fish. Other bears tend to be omnivorous, 
eating fruits, roots, berries, and other plant matter, either 
by choice or when meat and grubs are unavailable. Most 
bears are known to be fond of honey. 


Bear Flag Republic see CALIFORNIA 


Beard, Charles A. Charles Austin Beard, b. Nov. 
27, 1874, d. Sept. 1, 1948, was a controversial Ameri- 
can historian and political scientist. Born in rural Indiana, 
he received (1904) a doctorate from Columbia. His near- 
ly 60 books reflected the problems of a nation undergoing 
industrialization and helped shape the American progres- 
Sive movement. Beard revolutionized American history in 
1913 with the publication of An Economic Interpretation 
of the Constitution. His thesis that the Constitution fur- 
thered the interests of the property-owning classes chal- 
lenged the conventional wisdom about the Founding 
Fathers. 

In 1917 he resigned his teaching post at Columbia to 
protest the firing of two of his colleagues who opposed 
American entry into World War |. The following year Beard 
helped create the New School for Social Research. With 
the aid of his wife, Mary (1876-1958), Beard offered the 
public a mature reinterpretation of the course of Ameri- 
can history in The Rise of American Civilization (2 vols., 
1927) and other works. A leading isolationist spokesman, 
Beard insisted that Franklin D. Roosevelt’s foreign policy 
drove the Japanese to war in 1941. 


bearded collie The bearded collie is a breed of dog 
that resembles a cross between the collie and the Old 


The bearded collie is a breed of 
herding dog related to the collie and 
the Old English sheepdog, which it 
resembles except for its shorter coat. 






YZ: 






Pa 





i | 


‘WALD 





English sheepdog. The breed stands 51-56 cm (20-22 
in) at the shoulder. The coat is longer than that of the 
collie but not as profuse as that of the Old English sheep- 
dog, and it is usually a shade of slate or reddish tan, with 
white markings. Although an ancient breed, the bearded 
collie did not receive official recognition by the British 
until 1944 and by the American Kennel Club until 1978. 
Its antecedents are uncertain, but the collie, Old English 
Sheepdog, and border collie are probably close relatives. 
In part, the breed’s origins are obscure because the dog 
was valued by shepherds solely for its working ability. In- 
telligent and adaptable, it has grown steadily in populari- 
ty in the United States, although it is still relatively rare. 


Beardsley, Aubrey Aubrey Vincent Beardsley, b. 
Aug. 21, 1872, d. Mar. 16, 1898, was a brilliant English 
illustrator of the late Victorian era. He produced an enor- 
mous quantity of drawings, mostly in black and white. His 
most notable efforts were the highly original illustrations 
for Oscar Wilde’s Symbolist drama, Salome (1894), 
which are early and definitive examples of the ART Nou- 
vEAU style. They engendered a feeling of decadence that 
both fascinated and shocked the society of his day. 

As a child, Beardsley gave piano recitals at the Royal 
Pavilion at Brighton. That wildly exotic Regency summer 
palace undoubtedly left a vivid impession on him. Al- 
though Beardsley’s education ended with secondary 
school, he was unusually knowledgeable in literature and 
art. His drawings were seen by the Pre-Raphaelite painter 
Sir Edward Durne-Jones, who adivsed Beardsley to study 
with the artist Frederick Brown at the Westminister 
school of Art in London. Japanese prints and the related 
works of James McNeill Whistler, as well as 15th-century 
Italian paintings, were important in the development of 
Beardsley’s style. 

Still not 20 years of age, Beardsley was asked by the 
publisher J. M. Dent to illustrate an edition of Sir Thomas 
Malory’s Morte Darthur (1894). This was the first of many 
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Aubrey Beardsley’s The Ascension of St. Rose of Lima (1896) dis- 
plays the black masses, elongated figures, and elegant lines char- 
acteristic of his work. (Private collection.) 


such commissions, which included lavish (and scandalous) 
special editions of Volpone (1898), Lysistrata (1896), and 
The Rape of the Lock (1896), as well as his original, erotic 








tale Under the Hill, published posthumously in 1907. 

At the age of 22, he became art editor (1894) of the 
avant-garde London magazine The Yellow Book and was a 
major contributor (1896-98) to The Savoy, its even more 
advanced successor, until his untimely death at the age 
of 25. 


beardworm see POGONOPHORA 


bearing A bearing is a structure that supports a rotating 
part of a machine, such as a shaft, axle, spindle, or wheel. 
Bearings also serve to reduce the FRICTION between the 
parts; this ability, whether the machine is a prime mover 
(an initial source of motive power) or a device driven exter- 
nally, depends on adequate LUBRICATION as well as on the 
friction-reducing properties of the bearings themselves. 

Four principal types of bearings are used: the plain 
bearing, ball bearing, roller bearing, and fluid film bearing. 

The Plain Bearing. The plain bearing—known more ful- 
ly as the plain cylindrical journal bearing—was presum- 
ably invented at the same time as the wheel. An example 
of an early plain bearing is a chariot wheel rotating on its 
axle, a device in use in ancient Rome. It is speculated 
that bronze and iron were the main constituents of such 
bearings. 

In most machinery with rotating parts, shafts trans- 
mitting the power are made from steel. The sleeve, or lin- 
ing, within which the shaft rotates—called the bushing— 
should be of a softer material than the journal, which is 
the section of the shaft that is supported by and turns 
within the bushing. Materials used for bushings include 
bronze, cast iron, and hardened aluminum alloys. Babbit 
metal, or white metal, an alloy made of tin, copper, and 
antimony, is often used for bearings. 

Ball Bearings. Ball bearings, along with roller bearings, 
constitute a class that may be termed antifriction bear- 
ings, or rolling bearings. A ball bearing has three main el- 
ements: an inner grooved ring, or race, an outer race, and 
steel balls between the races spaced equidistant from one 
another in a cage made from some other material. The 
inner race is fastened to the shaft to be supported, and 


| 


| 


il 


| 





Bearings, designed to reduce friction between moving parts, comprise either three or four basic elements: an inner ring, or race; rolling 
elements (bails or rollers); a cage to hold the rolling elements; and an outer race. Ball bearings (1,2) are the simplest type. Roller bear- 
ings (3,4) produce even less friction than ball bearings. Some types (4) are designed to allow movement along the axle. 
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the outer race is secured to the stationary part of the ma- 
chine. Ball bearings should be lightly lubricated. 

Roller Bearings. The roller bearing, the other type of 
antifriction bearing, probably dates from the wheel, a de- 
vice to which it is closely related. It is well suited to heavy 
loads because contact is made along the entire line be- 
tween the roller and the race. 

Fluid Film Bearings. \n this type of bearing, friction be- 
tween two surfaces is reduced by the presence of a film of 
fluid—oil, water, gas, or air. 


beat generation A loosely knit group of American 
writers who became exiles within their own culture, the 
Beats were a clamorous reaction to the silent generation 
of the 1950s. First becoming prominent around 1956 in 
New York City and then in San Francisco, the group in- 
cluded novelists Jack Kerouac, William S. BURROUGHS, 
and John Clellon Holmes and poets Allen GINSBERG, Gre- 
gory Corso, Lawrence FERLINGHETTI, Gary SNYDER, Michael 
McClure, and Philip Whalen. Kerouac coined the term, 
giving it a range of meanings from “beat down” to “be- 
atific.” The first Beat work is considered to be Holmes’s 
novel Go (1952), but the masterpieces of the movement 
remain Kerouac’s On the Road (1957) and Ginsberg’s 
“Howl” (1956). 


beatification see CANONIZATION 


beatitude [bee-at’-i-tood] A beatitude is a declaration 
of happiness or promised blessing because of some virtue 
or good deed. The most famous beatitudes are the bless- 
ings preached by Jesus in the Sermon on the Mount (Matt. 
5). They describe the qualities of Christian perfection and 
promise future blessings rather than current rewards. 


Beatles, The The English rock music group The 
Beatles gave the 1960s their characteristic flavor and 
had a profound influence on the course of popular music. 
The guitarists John Winston Lennon, b. Oct. 9, 1940; 
Paul James McCartney, b. June 18, 1942; and George 
Harrison, b. Feb. 25, 1943; and the drummer Ringo 
Starr, b. Richard Starkey, July 7, 1940, were all born and 
raised in Liverpool. Lennon and McCartney formed The 
Silver Beatles with Harrison in 1959, and Starr joined 
them in 1962. As The Beatles, they hit the top of the 
British charts with their first recordings, “Love Me Do” 
(1962) and “Please Please Me” (1963). Their early mu- 
Sic infused the styles of Chuck Berry and Elvis Presley 
with fresh, cheeky wit. “Il Want to Hold Your Hand” 
(1964) set off the mass adulation called “Beatlemania” 
in the United States. Of their films, the innovative A Hard 
Day’s Night (1964) and Help! (1965) were well received 
by audiences and critics. 

Lennon and McCartney wrote most of The Beatles’ 
songs, setting a precedent for other rock groups to per- 
form their own music. The product of constant experi- 
menting with form and instrumentation, Beatles songs 





The Beatles (left to right, Paul McCartney, George Harrison, Ringo 
Starr, and John Lennon) entered American homes in February 
1964 via Ed Sullivan's popular television program. Their hair and 
clothing styles influenced a generation of young people, and their 
music revolutionized rock and roll. 


dealt with subjects ranging from children’s fantasies 
(“Yellow Submarine”) to social commentary (“Eleanor 
Rigby”) to mysticism (“Within You without You”). Be- 
cause of its poetic and musical unity, unprecedented in a 
rock album, Sergeant Pepper’s Lonely Hearts Club Band 
(1967) is generally considered their finest work; Rubber 
Soul (1965) and Revolver (1966) can also be considered 
song cycles. The group disbanded in 1970, pursuing in- 
dividual careers thereafter. On Dec. 8, 1980, John Len- 
non was fatally shot outside his Manhattan apartment by 
Mark Chapman, a 25-year-old former mental patient. 


Beaton, Sir Cecil The English designer and photog- 
rapher Sir Cecil Beaton, b. Jan. 14, 1904, d. Jan. 18, 
1980, is best known for his photographs of such notables 
as Greta Garbo, Edith Sitwell, and the British royal fami- 
ly, many of which appear in Ceci! Beaton’s Scrapbook 
(1937). Selections from Beaton’s diaries were published 
in Memoirs of the 40s (1973). Beaton won a Tony Award 
(1957) for the period costumes in the stage production of 
My Fair Lady and an Academy Award (1958) for those in 
the film Gigi. He also designed for the Comédie Française 
and New York’s Metropolitan Opera. He was knighted in 
1972. 


Beatrice see DANTE ALIGHIERI 


Beatrice, Queen of the Netherlands Beatrice, 
b. Jan. 31, 1938, succeeded to the throne of the Nether- 
lands on Apr. 30, 1980, on the abdication of her mother, 
Queen JULIANA. In 1961 she earned a doctorate in law at 
the University of Leiden. Her marriage (1966) to Prince 
Claus von Amsberg, a German diplomat, aroused some ini- 
tial opposition. The eldest of their three sons, Prince Wil- 
lem Alexander, is heir presumptive to the throne. 


Beattie, Amn [bee’-tee] Ann Beattie, b. Aug. 9, 
1947, is an American writer whose books portray the ev- 
eryday details of the lives of her contemporaries. Distor- 
tions (1976) and Where You'll Find Me (1986) are col- 
lections of stories, many of which first appeared in the 
New Yorker. Her novels include Chilly Scenes of Winter 
(1976), Falling in Place (1980), Love Always (1985), 
and Picturing Will (1989). 


Beatty, Warren [bay’-tee] Warren Beatty, b. Rich- 
mond, Va., Mar. 30, 1938, was known to Hollywood as 
the hottest playboy of the 1960s after he made his screen 
debut in Splendor in the Grass (1961). His desire to be 
taken seriously and his tenacious ambition, however, won 
him critical acclaim first as an actor, then as a producer, 
screenwriter, and director with such films as Bonnie and 
Clyde (1967), Shampoo (1975), Heaven Can Wait 
(1978), Reds (1981; Academy Award, best director), and 
Dick Tracy (1990). 


Beaubourg [boh-boorg’] The Centre National d'Art et 
de Culture Georges Pompidou, a museum for art and 
culture located in the old Beaubourg district of Paris, is 
famous for its design. Completed in 1978 by the archi- 
tects Renzo Piano of Italy and Richard Rogers of England, 
the structure forms a huge transparent box 167.6 m (550 
ft) long, 59.1 m (194 ft) wide, and 42 m (138 ft) high. 
Its mechanical systems are on the exterior—elevators 
painted red; escalators in clear plastic tunnels; and giant 
tubes for air (painted blue), water (green), and electricity 
(yellow). 


The Beaubourg, a cultural center and museum in Paris, is noted 
for the industrial nature of its design. Completed in 1978, it houses 
a modern art museum, a reference library, and research centers 
for industrial design, music, and acoustics. 
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Beaufort (city) [byoo'-furt] Founded in 1711, Beau- 
fort (1990 pop., 9,576) is the second oldest city in South 
Carolina and the seat of Beaufort County. Located on Port 
Royal Island, the city has an excellent natural harbor and 
was a prosperous port before the Civil War. The major in- 
dustries are seafood processing, the canning of truck- 
farm produce, lumbering, and tourism. 


Beaufort (family) [boh’-furt] Beaufort was the name 
of a prominent 15th-century English family that was de- 
scended from JOHN oF GAUNT and his mistress Catherine 
Swynford. Although legitimized in 1396, they were 
barred from succession to the throne, which from 1399 
to 1461 was occupied by their cousins of the house of 
LANCASTER. Henry Beaufort, c.13/7/7-1447, bishop of 
Winchester from 1404 and cardinal from 1426, was a 
dominant political figure during the reign of HENRY VI. His 
nephew, Edmund Beaufort, c.1407-1455, and the lat- 
ter’s son Henry, 1436-64, both dukes of Somerset, were 
the leaders of the Lancastrian party during the Wars of 
the Roses. The last of the line was Edmund’s niece, Mar- 
garet Beaufort, 1443-1509, whose second marriage 
(1455) was to Edmund Tudor, earl of Richmond and half- 
brother to Henry VI. Their son became king as HENRY VII 
after overthrowing Richard III in 1485. 


Beaufort Sea The Beaufort Sea, part of the Arctic 
Ocean, lies north of Alaska and the northern coast of 
Canada and west of Canada’s Arctic Archipelago. It has 
no physically defined boundaries. The surface area Is 
about 476,560 km* (184,000 mi*). It has an average 
depth of 1,004 m (3,293 ft) and a maximum of 4,682 m 
(15,360 ft). The sea contains only a few small islands 
near the coasts. Ice covers the sea for most of the year. 

The Beaufort Sea has not been fully explored. In the 
1950s, scientific studies were begun by icebreakers, 
atomic submarines, aircraft, and drifting stations. Eskimos 
inhabiting the shore fish and hunt furbearing animals. The 
northern terminus of the Alaska oil pipeline is at PRUDHOE 
Bay, an inlet of the Beaufort Sea. The sea was named for 
Sir Francis Beaufort, a British hydrographer in the early 
19th century. 


Beaumarchais, Pierre Caron de [boh-mahr- 
Shay’] The colorful French dramatist Pierre Augustin 


Caron, b. Paris, Jan. 24, 1732, d. May 18, 1799, who 
took the name of Beaumarchais in 1757, is remembered 
for two comic plays, The BARBER oF SeEvILLE (1775) and 
The Marriage of Figaro (1784). Figaro, who appears in 
both, became a byword for clever and resourceful versa- 
tility. The Marriage of Figaro, considered subversive be- 
cause of its criticisms of the established order, created a 
sensation when it was first performed in Paris and was 
adapted for the operatic stage by Mozart two years later in 
Vienna. Rossini's operatic version of The Barber of Seville 
dates from 1816. 
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Beaumont [boh’-mahnt] Beaumont is a city and ma- 
jor oil center on the Neches River in southeastern Texas. 
It is the seat of Jefferson County and has a population of 
114,323 (1990). Heavily industrialized, with oil refining, 
shipbuilding, and petrochemical manufacturing, Beau- 
mont is also the processing center for the surrounding 
area. The city was founded in 1835. The discovery of oil at 
Spindletop Field in 1901 and the completion of a channel 
to the Gulf of Mexico in 1916 spurred industrialization. 


Beaumont, Francis, and Fletcher, John [boh’- 
mahnt] The most popular of all Jacobean dramatists, 
Surpassing even Shakespeare in public esteem at that 
time, were Francis Beaumont, c.1584—1616, and John 
Fletcher, 1579-1625. Their collaboration began about 
1606 and produced ten plays before it ended with Beau- 
mont’s retirement in 1612-13. Jointly and separately 
they wrote about 54 works. 

So popular and influential were their best works, like 
the comedies The Woman Hater (1606) and The Cox- 
comb (1608-10), the fine examples of romantic tragi- 
comedy Philaster (1608-10) and A King and No King 
(1611), and the joint tragedy A Maid’s Tragedy (1608- 
11), that their names became indissolubly linked. 
Fletcher, however, wrote about 15 plays alone, including 
the pastoral The Faithful Shepherdess (1608-09), the 
tragedies Valentinian (1610-14) and Bonduca (1609- 
14), and the classic comedy The Wild Goose Chase 
(c.1621). Later he worked in collaboration with Philip 
MASSINGER, Samuel Rowley (d. 1633?), Nathan Field 
(1587-1619), and even with Shakespeare on The Two 
Noble Kinsmen and Henry Vill in 1613. 


Beauregard, P.G.T. [boh’-ruh-gahrd] Pierre Gus- 
tave Toutant Beauregard, b. New Orleans, La., May 28, 
1818, d. Feb. 20, 1893, was a leading Confederate 
general during the U.S. Civil War. 

A member of a prominent Louisiana family, he gradu- 
ated (1838) from West Point and fought in the Mexican 
War. In April 1861, Beauregard commanded Confederate 
troops at Charleston, where he initiated the bombardment 
of FORT SumTER. He also played a major role in the first 
Battle of BULL Run on July 21, 1861. 

In April 1862, Beauregard took command on the 
western front, but illness soon forced him to retire. He 
later defended the south Atlantic coast. In 1864 he 
fought in Virginia and then commanded troops in Ala- 
bama, Mississippi, and Tennessee. After 1865, Beaure- 
gard was active in the railroad industry, managed the 
Louisiana state lottery, and defended his military reputa- 
tion. Historians describe him as an able general. 


Beauty and the Beast Beauty and the Beast is a 
popular fairy tale first published in a collection of stories 
by Mme. de Villeneuve in 1740-41. As the youngest and 
most beautiful daughter of a wealthy merchant, Beauty is 


loyal, persevering, and, unlike her proud sisters, willing to 
sacrifice herself for her father after he loses his money. 
When the father stumbles into a beast’s lair, the Beast 
demands Beauty in exchange for not killing him and then 
falls in love with her. When she finally consents to marry 
him, he is revealed to be a prince. The story was translat- 
ed into a notably poetic film, La Belle et la béte, by the 
French director Jean Cocteau in 1946. 


beauty bush Beauty bush, Kolkwitzia amabilis, is a 
hardy deciduous shrub in the honeysuckle family, Capri- 
foliaceae. It is native to China and grows up to 4.5 m (15 
ft) high in temperate regions. Leaves are ovate, up to 7.5 
cm (3 in) long. Both the leaves and branches are hairy 
when young. The shrub’s bell-shaped flowers are soft pink 
with a yellow throat. The flower stalk and sepals are cov- 
ered with white, bristly hairs. 


Beauvoir, Simone de_[boh-vwahr’, see-muhn’] 

Simone de Beauvoir, b. Paris, Jan. 9, 1908, d. Apr. 14, 
1986, was a French writer and feminist. A disciple and 
consort of Jean Paul Sartre, she played a leading part in 
the existentialist movement. After receiving a degree in 
philosophy from the Sorbonne, Beauvoir taught before 
turning to fiction with She Came to Stay (1943; Eng. 
trans., 1949), which illustrates the existentialist idea of 
freedom through an autonomous act. She elaborated this 
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Simone de Beau- 
voir, French essay- 
ist and novelist, was 
a leading feminist 
and proponent of 
existentialism. Her 
philosophical view 
closely resembled 
that of Jean Paul 
Sartre, a lifelong 
associate. 





philosophy in The Blood of Others (1945; Eng. trans., 
1948), Ali Men Are Mortal (1946; Eng. trans., 1955), 
and The Mandarins (1954; Eng. trans., 1956). Her most 
important nonfictional work is The SEcoND Sex (1949; 
Eng. trans., 1953), on the role of women. Beauvoir later 
published a distinguished series of autobiographical vol- 
umes—Memoirs of a Dutiful Daughter (1958; Eng. 
trans., 1959), The Prime of Life (1960; Eng. trans., 
1962), and The Force of Circumstance (1963; Eng. 





trans., 1965). She continued in a similar vein in A Very 
Easy Death (1964; Eng. trans., 1966), about her moth- 
er's last days; The Coming of Age (1970; Eng. trans., 
1972), which comes to grips with approaching old age; 
and All Said and Done (1972; Eng. trans., 1974). 


beaver Beavers are large, aquatic, partly nocturnal ro- 
dents belonging to the family Castoridae. There are two 
species: Castor fiber is the Old World beaver, now found 
mainly in France, Germany, Poland, Russia, and Scandi- 
navia. C. canadensis is the North American beaver, which 
lives in woodlands from northern Mexico to Alaska and 
Canada. 

Beavers are thickset and heavy, about 1.2 m (4 ft) 
long, including a 30-cm (1-ft) paddle-shaped tail; they 
weigh as much as 32 kg (70 Ib). Their legs are short, and 
their hind feet large and webbed. They use their forepaws 
like hands. Dense brown to tan underfur is covered by 
coarse guard hairs. Chisellike front teeth enable the bea- 
ver to gnaw down trees used for building dams, island 
lodges, and canals. Beavers float small trees and branch- 
es through canals to the stream where they are building. 


(Below) A beaver (left) constructs a dam of wood and mud to form a protec- 
tive impoundment. Another beaver gnaws a birch tree (far right) growing 
near the shore. In the pond, beavers build a lodge of branches (center), 
which has two underwater entrances and a vent for air. Beaver parents shel- 
ter their young inside the lodge and bring them food from a nearby woodpile. 
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A common beaver is an aquatic rodent that ranges throughout 
most of North America. Its flattened tailand webbed hind feet are 
used for swimming. 


The lodge has underwater entrances and a large dry room 
inside that is used as a nursery and haven. 

Beavers feed on marsh grasses, roots, barks, and 
twigs. They mate in January-February, and one to eight 
young are born in April-May. Beavers reach maturity in 
2-3 years and live about 16 years. 


Beaverbrook, Max Aitken, 1st Baron William 
Maxwell Aitken, Lord Beaverbrook, b. May 25, 1879, d. 
June 9, 1964, was a British newspaper proprietor who 
exercised great influence on public policy. Born in Cana- 
da, he made a fortune as a financier before moving to En- 
gland in 1910. There he acquired the Daily Express 
(1916) and the Evening Standard (1923) and founded 
the Sunday Express (1918). 

Elected to Parliament in 1910 and created a peer in 
1917, he was a close associate of Conservative leader 
Andrew Bonar Law. He was minister of information in the 
last year (1918) of World War |. 

During World War Il, Beaverbrook was brought into the 
war Cabinet by his close friend Prime Minister Winston 
CHURCHILL. AS minister of aircraft production (1940-41) 
during the Battle of Britain, he showed drive, irrepressible 
energy, and a knack for improvisation. Later he was min- 
ister of supply (1941-42), minister of production (1942), 
and lord privy seal (1943-45). 


Bebel, August [bay’-buhl] August Bebel, b. Feb. 22, 
1840, d. Aug. 13, 1913, was cofounder of the German 
Social Democratic party and a major figure in the Socialist 
International. He was orphaned at an early age and became 
a woodturner, one of the few socialist leaders who was a 
worker. Wilhelm LIEBKNECHT brought him to Marxism, and 
together they founded at Eisenach in 1869 the Social 
Democratic Workers party, which amalgamated with the 
followers of Ferdinand Lassalle at Gotha in 1875. 

A member of the Reichstag from 1867, Bebel, with 


Liebknecht, voted against credits for the Franco-Prussian 
War in 1870 and was imprisoned for high treason in 
1872-74. Otto von Bismarck attributed his enmity to so- 
cialism to Bebel’s support of the Commune oF PARIS. AS 
chief leader of the German Social Democrats, Bebel op- 
posed both the interference by Karl Marx and Friedrich 
ENGELS and the revisionism of Eduard BeRNsTEIN. He 
worked for concrete social benefits, and in his Women 
under Socialism (1883) he expressed support for the 
emancipation of women. 


bebop The black Jazz movement known as bebop (or 
rebop or bop) flourished in the decade 1940-50. At that 
time, a few black jazz artists, increasingly bored and re- 
Stricted by the elaborately scored and arranged music of 
the large dance bands in which they played, turned to 
Small groups using loosely constructed scores, or no 
scores at all. The bop group usually comprised a saxo- 
phone, a trumpet, a piano, a string bass, and drums; and 
bop styles featured extended harmonies that were remi- 
niscent of avant-garde classical music. Bebop empha- 
sized faster tempos than were usual in jazz, uneven 
phrasing, and ensemble passages played in unison rather 
than in conventional harmonies. The piano supplied 
chordal punctuations, and the string bass assumed a new 
importance as the center of the rhythm section. The gui- 
tarist Charlie CHRISTIAN, the trumpeter Dizzy GILLESPIE, the 
saxophonist Charlie PARKER, and the pianist Thelonious 
Monk (whose beret and horn-rimmed glasses became 
symbols of the movement) were major figures in bop. In 
the late 1940s a softer, more subtle brand of bop, or 
“cool jazz,” was played by musicians like Miles Davis and 
Gerry Mulligan. Bop did not continue as a coherent 
movement beyond the early 1950s, but its idioms colored 
all branches of later jazz. 


becard [bay-kahrd’] The becard is any bird of the ge- 
nus Pachyramphus or Platypsaris in the cotinga family, 
Cotingidae; 16 species are represented by numerous 
subspecies in tropical and subtropical America. Becards 
are relatively inconspicuous, small, big-headed, and 
stout-billed; they are brownish, grayish, or greenish and 
resemble flycatchers. In southern Arizona the northern- 
most cotinga, the rose-throated becard, is found. The 
males are gray with a pink throat; females are brown. The 
diet includes fruits and insects. The pendant, globular 
nest has side entrances. 


Beccaria, Cesare Bonesana [bek-kah-ree’-ah, 
chay’-zah-ray boh-nay-zah’-nah] Cesare Bonesana Bec- 
caria, b. Mar. 15, 1738, d. Nov. 28, 1794, was an Ital- 
ian criminologist and economist. His Dei deliti e delle 
pene (Essay on Crimes and Punishments, 1764), one of 
the most influential treatises on criminal justice ever 
written, held that punishment should not exceed what 
was necessary to maintain public order. He opposed cap- 
ital punishment, torture, and secret proceedings. The 
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19th-century English reformer Jeremy BENTHAM took up 
Beccaria’s ideas, and they influenced the penal laws of a 
number of European countries. Beccaria also wrote on 
economics, anticipating some of the ideas of Adam SMITH 
and Thomas MALTHus. 


Bechuanaland see BOTSWANA 


Beckenbauer, Franz The West German soccer 
player Franz Beckenbauer, b. Sept. 11, 1945, became 
one of the world’s best during the 1960s and '70s, revo- 
lutionizing the sweeper-back position by constantly at- 
tacking. Beckenbauer captained the winning West Ger- 
man World Cup team in 1974 and was European player 
of the year twice (1972, 1976) before starting a new soc- 
cer career in the United States with the North American 
Soccer League’s New York Cosmos (1977-80, 1983). He 
won the NASL’s Most Valuable Player award in 1977 and 
led the Cosmos to 3 NASL championships (1977-78, 
1980). Beckenbauer soon began to coach; he led West 
Germany to the 1990 World Cup. 


Becker, Boris West German tennis star Boris Beck- 
er, b. Nov. 22, 1967, was the surprise 17-year-old winner 
of Wimbledon in 1985, a tournament he won in 1986 
and 1989, as well. His fourth Grand Slam title was the 
U.S. Open of 1989, the year of his number-one world 
ranking. In both 1988 and 1989, Becker led West Ger- 
many to victory in the Davis Cup. A strong, sometimes ac- 
robatic serve-and-volley player, he also won the Australian 
Open in 1991. 


Becket, Saint Thomas Thomas Becket, b. c.1118, 
the chancellor of England under Henry II and archbishop 
of Canterbury, became a famous martyr when he was 
murdered in his own cathedral on Dec. 29, 1170. 

As a young man, Becket had joined the household of 
Archbishop Theobald of Canterbury and lived the life of 
an ambitious young cleric. He made contacts with pa- 
trons and was later recommended to Henry Il, who ap- 
pointed him chancellor in 1154. When Theobald died in 
1161, the king forced Becket’s nomination and appoint- 
ment as the archbishop of Canterbury. It was clear that 
the king hoped to rely on his close ties with Becket to 
bring the church into submission with the rest of his 
realm. But when Becket became archbishop he devoted 
himself to the task of being leader of the church in En- 
gland with the same energy he had shown in earlier tasks. 
Soon the former friends were clashing as each sought to 
do his duty. 

A critical break came in the disputes over the Consti- 
tutions of Clarendon (1164), which specified the extent 
of state control over the church and the clergy and the 
competence of church courts. Under pressure, Becket at 
first submitted, but then he recanted. This led to a fierce 
battle, and Becket was exiled for six years. 

Meanwhile, Henry grew worried about who would suc- 
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ceed him and arranged for his son Henry to be crowned in 
1170 by the archbishop of York while Becket was still in 
exile. This was a Clear violation of the rights of Canterbury 
to preside over the coronation. Eventually Henry had to 
yleld, and a reconciliation with Becket was arranged. 

Becket then began to press charges against those who 
had violated his rights. A mixture of jealousy on the part 
of some of the bishops, the king’s rash temper, and the 
resentment and impetuosity of four knights led to the de- 
cision of the knights to kill Becket under the mistaken 
Supposition that this was what Henry wanted. The murder 
Shocked all Europe. Henry faced excommunication and 
was forced to do penance. 

Thomas was canonized in 1173. Feast day: Dec. 29. 


Beckett, Samuel The Irish-born playwright and 
novelist Samuel Beckett, b. Dublin, Apr. 13, 1906, d. 
Dec. 22, 1989, is best known for the absurdist drama 
WAITING FOR Gopot (1952; Eng. trans., 1954). First per- 
formed in Paris on Jan. 5, 1953, it received worldwide 
acclaim and became the first of a series of critical suc- 
cesses, some of them written earlier. A 

Beckett came from a Protestant Anglo-Irish family, but 
much of his work was first written in French. After gradu- 
ating from Trinity College, Dublin, Beckett spent two 
years (1928-30) in Paris as an exchange lecturer. There 
he met James Joyce and became a member of his circle. 
In 1930, Beckett returned to Trinity as a lecturer. The 
academic life did not agree with him, however, and he 
left after only four terms to become a free-lance writer. 

Beckett’s entire literary output reduces basic existen- 
tial problems to their most essential features—the eva- 
nescence of life; time and eternity; the individual’s sense 
of loneliness and alienation as a result of the impossibili- 
ty of establishing genuine communication with others; 
the mystery of self. 

Beckett’s major early works constitute a trilogy of inte- 
rior monologues—Molloy (1951; Eng. trans., 1955), Ma- 
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lone Dies (1951; Eng. trans., 1956), and The Unname- 
able (1953; Eng. trans., 1958). Here Beckett explores 
the paradox of the self that can never know itself. His 
other prose works also view the entrapment and anguish 
of the individual in increasingly grotesque situations. 
They include Murphy (1938; Eng. trans., 1957); Watt 
(1953), his last novel in English; and Stories and Texts 
for Nothing (1955; Eng. trans., 1967), a collection of short 
stories. 

Among Beckett’s principal plays, pioneering works in 
the THEATER OF THE ABSURD, are Endgame (1957; Eng. 
trans., 1958), Krapp’s Last Tape (1959), Happy Days 
(1961), Play(1964), Not /(1973), That Time(1976), and 
Footfalls (1976). He also wrote radio and television plays. 

Beckett received the Nobel Prize for literature in 1969. 
The 16-volume Collected Works was published in 1970. 


Beckford, William William Beckford, b. 1760, d. 
1844, was an English writer famous for his oriental tale 
The History of the Caliph Vathek and for his eccentric life. 
Born to wealth, he scandalized society with his enthusi- 
asm for a young boy and his liaison with his cousin’s wife, 
with whom he dabbled in black magic. Vathek, originally 
written in French, was published in English in 1786. Af- 
ter traveling in Europe and writing Recollections of an 
Excursion to the Monasteries of Alcobaça and Batalha, 
Beckford returned to England and built a fantastic Gothic 
structure, Fonthill Abbey, in 1796. 


Beckmann, Max The German painter and print- 
maker Max Beckmann, b. Feb. 12, 1884, d. Dec. 27, 
1950, was one of the major expressionist artists of the 
20th century. He defended realism against EXPRESSIONISM 
in a published exchange with the Blaue Reiter artist Franz 
Marc in 1912. 

Beckmann’s experiences during World War | supplied 
many of the images of physical torture that later appeared 
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in his art. His painting entitled The Night (1918-19; 
Kunstsammlung Nordrhein-Westfalen, Dusseldorf), a 
ghastly depiction of a gang of thugs ravaging a tenement 
dwelling, expresses the psychological brutality of the 
time. The well-known Departure (1932-33; Museum of 
Modern Art, New York), the first of his large-scale trip- 
tychs, can be interpreted both as a description of escape 
from Nazi oppression and as an allegory of spiritual free- 
dom. After Beckmann’s work was included in the Nazi- 
organized Degenerate Art Exhibition of 1937, he emi- 
grated to Amsterdam. Many of his most powerful works 
date from this time. 
See also: GERMAN ART AND ARCHITECTURE. 


Becquerel, Antoine Henri [be-krel’] The French 
physicist Antoine Henri Becquerel, b. Dec. 15, 1852, d. 
Aug. 25, 1908, is known for his discovery of RADIOACTIVITY 
(1896), for which he shared the 1903 Nobel Prize for 
physics with Marie and Pierre CuRIE. Among a variety of 
luminescent crystals, Becquerel found that only those 
containing uranium emitted radiation naturally. This sig- 
nificant discovery opened the way to nuclear physics. He 
subsequently discovered that the radiations of radium 
comprise electrons, and he was the first to supply experi- 
mental evidence of the phenomenon of radioactive trans- 
formation. 


bed A bed is a piece of furniture on which persons 
Sleep or rest. Although the bed, in one form or another, has 
been in use since ancient times, it has served as a com- 
mon article of furniture in the Western world only during 
the last three or four centuries. Japanese tradition favors 
the futon, a soft mat stored away during the day. String 
hammocks are common sleeping equipment in Africa and 
Asia. 

Throughout history most people slept on the ground, 
on straw mats, or on skins. In some cultures heated plat- 
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forms served for sleeping at night. From the earliest civi- 
lizations, however, the privileged have slept on beds. 

During Roman times, rough, wooden shelf beds were 
used by the commoners. The rich used reclining couches 
(on which they also slept) in place of chairs at meals. 

After the dissolution of the Roman Empire, beds van- 
ished from common use and began to appear again in 
aristocratic houses only in the late Middle Ages. The Eliz- 
abethan era saw the bed’s emergence as a royal monu- 
ment. Beds, both in England and on the continent, as- 
sumed massive proportions and were heavily decorated. 

As the bed became common in most households, bed 
frames became lighter and less ornate. Metal bedsteads, 
first manufactured commercially in England, became 
popular late in the 19th century. Eventually, double in- 
nerspring mattresses on legs were often used without any 
bed frame. The contemporary era has also brought the 
sofa bed, along with the newer water-filled mattress. 


bed-wetting Bed-wetting, or enuresis, is involuntary 
urination that usually occurs during sleep. It is common 
in children up to age 5, and about 15 percent of older 
children aged 5 to 13 also have bed-wetting episodes. 
The precise cause is unknown, but it may be due to de- 
layed development of bladder capacity, constipation, or 
disease, such as urinary tract infection, kidney disease, or 
diabetes mellitus. Emotionally stressful events, such as 
hospitalization or loss of a parent, may contribute to en- 
uresis. In most cases children outgrow the problem, but 
persistent cases require a physical examination in case 
there is an underlying medical problem. 

Enuresis not caused by a physical problem can be 
halted with effective behavior-modification therapies. An- 
other technique uses a battery-operated urinary alarm 
that is set off by wetting; eventually the child learns to 
waken before the alarm. In rare cases the drug imipra- 
mine is prescribed. 


bedbug Bedbugs, family Cimicidae, order Hemiptera, 
are flat, broadly oval, wingless bugs about 0.6 cm (0.24 
in) in length that feed by sucking blood from birds and 
mammals. The common bedbug that attacks humans, 
Cimex lectularius, is often a pest in houses, hotels, mili- 
tary barracks, and other living quarters; it also attacks an- 
imals. It is usually nocturnal, hiding in cracks and crevic- 
es during the day. Adults may live several months and 
can Survive long periods without food. Bedbugs inflict ir- 
ritating bites; they are not known to cause disease. 


The bedbug can ingest its body 
weight in human blood during a 
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Bede, Saint [beed] An English Benedictine scholar, 
the Venerable Bede, b. c.672, d. May 27, 735, was one 
of the most learned men of his time. He wrote on practi- 
cally every area of knowledge, including grammar, or- 
thography, metrics, figures of speech, chronology, theolo- 
gy, and history. He also composed a summary of the 
works of Roman naturalists. His most important work is 
the Ecclesiastical History of the English People (com- 
pleted 731), still considered an important source for ear- 
ly English history. As a historian he Is noted for his reli- 
ability and perception. On his deathbed he reputedly dic- 
tated a translation of the Gospel of St. John into English. 
He was declared venerable by the Council of Aachen in 
836, and he was canonized and formally recognized as a 
doctor of the church in 1899. Feast day: May 27. 


Bedfordshire Bedfordshire, also called Bedford 
(1988 est. pop., 530,700), is a county in the southern 
Midlands of England. It covers 1,235 km* (477 mi’). 
Bedford (1984 est. pop., 74,500) is the county town. 
Wheat, vegetables, and dairy products are supplied to 
nearby London. Diversified manufacturing takes place in 
Bedford and Luton. Woburn Abbey (built 1747), the home 
of the dukes of Bedford, is a famous tourist attraction. 
Bedfordshire was settled by the Romans, then the An- 
glo-Saxons, and, by 1016, the Danes. Because of a large 
influx of Protestant refugees from the Continent during 
the 17th century, Bedford was a center of opposition to 
King Charles | during the ENGLISH Civit War. The Puritan 
preacher and religious author John Bunyan was born there. 


Bedlam Bedlam is a popular name for Bethlehem 
Royal Hospital, London, which, as the Hospital of St. 
Mary of Bethlehem, became England’s first hospital for 
the mentally ill about 1400. The word has come to mean 
“a confused uproar.” 


Bedlington terrier The Bedlington terrier is a me- 
dium-sized, graceful breed of dog with a rounded head, 
hanging ears, a convex curve to the back, and a distinc- 
tive curly coat that makes it look like a lamb. The dog 
stands 39.4-42 cm (15.5-16.5 in) at the shoulder and 
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weighs 7.7-10.4 kg (17-23 Ib). The triangular ears are 
tasseled at the tip, and the tail tapers to a point; it Is car- 
ried low. The soft but crisp cast, usually light gray, comes 
in a broad range of shades. At ease, the dog appears mild 
and gentle. When aroused, it is alert and full of energy. It 
is generally agreed that the breed originated in the Bed- 
lington area of England in the early 19th century. It was 
used to hunt badgers and catch rats and as a fighting dog 
but then became popular as a household pet. It has an 
obedient disposition and a unique lightness of movement. 


Bedouin [bed’-oo-in] The Bedouin (Arabic: badawi, 
“desert dweller”) are Arabic-speaking pastoral nomads in 
the Middle East and North Africa. The Bedouin are esti- 
mated to comprise one-tenth of the population of the Mid- 
die East (see ARABS). They are mainly associated with cam- 
el herding in desert areas, although many Bedouin in more 
favorable grazing areas also tend sheep, goats, or cattle. 

Bedouin society is generally organized into patrilineal 
corporate groups, varying in size from 50 to several hun- 
dred members. In the cooler, rainy season, Bedouin typi- 
cally migrate in small groups into the desert with their 
animals. In the hot, dry season they congregate in larger 
groups around water sources on the desert margins, espe- 
cially in the vicinity of towns and markets. Some groups 
make annual migrations of as far as 1,000 km (620 mi) 
in each direction. 

Many Bedouin tribes are formed into large confedera- 
cies, some of which have played an important role in the 
history of the Middle East. Converted to Islam in the 7th 
century, the Bedouin formed the armies that facilitated 
the expansion of Islam through North Africa and into 
Central Asia. In recent years the accelerating economic 
development in most Arab countries has made the Be- 
douin way of life increasingly sedentary. 


bee Bees are any of 20,000 species of insects belong- 
ing to the superfamily Apoidea and the order Hym- 
enoptera, including such important pollinators of plants 
as the bumblebees; the yellow-faced, or plasterer, bees; 
the mining, or burrower, bees; and the economically im- 
portant honeybees of the genus Apis, the only domesti- 
cated insects besides the silkworm. 

Only 500 species of bees are social; these include the 
bumblebees, the tropical stingless bees, and the honey- 
bees. They form colonies of from several hundred to 
80,000 individuals, organized in rigid caste systems, and 
secrete wax from which they build their nests. 


A female solitary bee constructs her own nest without help from other mem- 
bers of her species. Four main types of solitary bee are named according to 
how each builds its nest, which contains eggs, larvae, and pollen. The Ameri- 
can carpenter bee tunnels into wood and lays her eggs on a bed of pollen. 
She builds walls of sawdust and saliva between each egg. The leaf cutter 
bee also tunnels into wood and lines its nest with neatly cut pieces of leaves. 
The female halictid mining bee shares a common entrance into an under- 
ground nest with other females, although each has her own eggs and larvae. 
The mason bee builds a globe of cemented earth; some species lay eggs in- 
side snail shells. 
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Most other species of bees either are solitary—secret- 
ing no wax and nesting in the ground, hollow plant stems, 
or similar niches—or, like the cuckoo bees, are parasitic 
in the nests of others. The solitary bees, named for the 
material or method they use to construct nests for their 
young, include the plasterer, burrower, mining, mason, 
and leaf-cutter bees. 


Bees and Wasps 


Bees belong to the same order as wasps. Like wasps, 
bees have mouth parts adapted for both chewing and 
sucking, but the bee’s tongue is longer than the wasp’s 
and better suited for gathering nectar from a greater vari- 
ety of flowers. As adults, bees and almost all wasps feed 
only on nectar or honey; young wasps are fed only insects 
and spiders, whereas young bees are fed only nectar and 
pollen. Nectar is a Sugary substance produced at the base 
of petals in many flowers and made into honey by bees. 
Some wasplike bees swallow pollen and nectar, which 
they regurgitate into the cells in which they lay their eggs. 
Most bees, however, are distinguished from wasps by 
modifications that enable them to collect pollen. Bees 
have branched and feathery (plumose) body hairs. Fe- 
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males have brushes on their legs, and they use these 
brushes to remove pollen that sticks to the body hairs. 
The pollen is then stored under the abdomen or on the 
broadened hind legs. The parasitic cuckoo bees, however, 
can be distinguished from wasps only by the presence of 
the branched hairs characteristic of bees. 


The Bee Families 


The Apoidea are subdivided into several families on the 
basis of how their wings are veined, and other criteria. 
Most of the 20,000 species are solitary bees. The queen 
constructs her own nest of one or more brood cells. She 
then stocks the cells with pollen and nectar to provide 
food for the larvae and deposits her eggs just before seal- 
ing the cell. 

Some species are gregarious and place their nests in 
close proximity to each other. When such bees share a 
common entrance, a division of labor may be observed— 
for example, one bee may guard the entrance against par- 
asites or predators. Bees are considered truly social when 
there is a single queen, when a worker caste of nonrepro- 
ductive females shares in the construction of the nest and 
other duties, and when the larvae are fed gradually. 
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Life in a honeybee hive centers around the queen bee (A). The queen is constantly encircled by workers, who tend to all her needs. Royal birth chambers (B) are 
the largest of three types of cells in a hive; the other two cells house worker larvae (C) and drone larvae (D). Household workers secrete wax to build new cells 
(E). Foraging workers fly back to the hive loaded with pollen carried on their hind legs (F) and with nectar stored in their stomachs. Household workers receive 
and store pollen (G) and honey from the foragers. An intruding moth (H) is attacked by workers, but only a queen of the hive attacks and tries to sting to death 
an intruding queen from another colony (\). In hot weather, workers fan the air with their wings to keep the hive at a comfortable temperature (}); in the winter, 
bees huddle together for warmth (K). A queen bee (bottom) lays one egg in a cell(1), and the hatched larva (2) ts fed royal jelly, a protein-rich food made by 
workers, or bee-bread, which 1s a mixture of pollen and honey. When the larva begins to pupate (3), workers seal its cell with wax. A mature bee (4) breaks 


open the cap of its cell, which is used to store pollen (5) or honey (6), 


Halictidae and Andrenidae. The family Halictidae con- 
stitutes 60 to 70 percent of the Apoidea, and the family 
Andrenidae another 20 percent. Queens of these families 
dig simple or branched tunnels in the ground and con- 


struct cells of firmly tamped earth, lined with waterproof 
secretions from the salivary glands to maintain the hu- 
midity required by the larvae. Those that do not secrete 
such linings have larvae that spin cocoons. A mass of 
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pollen mixed with nectar is placed in the cell. An egg is 
laid in each cell, and the tunnel is filled with loose dirt. 
The hatched larva uses the pollen as food, then pupates 
and transforms into an adult—a complete metamorpho- 
sis—and finally digs itself out of the tunnel. 

In four species of Halictidae, the brood cells are not 
capped but are left open for removal of larval skins, dead 
larvae, and feces. This represents another step in the ev- 
olution toward more complex social behavior. 

Halictidae include both the solitary and the truly so- 
cial. One halactid, the alkali bee, Nomia melandri, nests 
in communities of thousands of individuals with almost 
2,700 nests per square meter (250 per square foot). 
Eighty of these bees are equal to a small colony of honey- 
bees in pollinating alfalfa blooms, and so farmers often 
establish alkali bees near alfalfa fields. A hectare of such 
nests is equal to almost 125 colonies of honeybees (1 
acre = 50 colonies). 

Megachilidae. The family Megachilidae includes the 
shiny, bluish green mason bees (Osmia), which construct 
small cells in clusters of 10 to 30 under stones, in decay- 
ing wood, in empty snail shells, or in the deserted bur- 
rows of other bees. The leaf-cutting bees (Megachile) 
make cells by finding a niche in wood, under loose bark, 
or in the ground and lining it with neatly cut leaves. 

Xylocopidae. The large carpenter bees of the family 
Xylocopidae look like dark, shiny bumblebees without hair 
on the abdomen. They alarm anxious homeowners, some- 
times with good reason, with their habit of digging bur- 
rows in wood porches and in barns. The excavations may 
be 1 m (3 ft) long and are often reused in successive 
years. 

Bombidae. Bumblebees (Bombidae) leave their nest in 
the autumn, and the fertilized queens hibernate in some 
protected place during the winter. In the spring each 
queen builds a nest of moss or grass, preferably in a de- 
serted rodent nest. From scales secreted by abdominal 
glands, she makes a honeypot of wax and then makes a 
cell and half fills it with pollen before depositing her eggs 
in it. The queen covers the eggs with a layer of wax and 
sits on them like a brooding hen, sipping honey from her 
pot. After the larvae hatch, they eat the pollen and grow, 
then spin cocoons in which to pupate. When the workers 
emerge, they cut away the upper half of the cells, and the 
remainder is used as a receptacle for nectar. 

Bumblebee populations vary from year to year, de- 
pending on environmental factors; but one typical nest 
contained 1 queen, 515 adult workers, 117 worker and 
119 queen pupae, 101 larvae, 308 eggs contained in 18 
cells on cylinders of pollen, and 709 empty worker cells 
filled with honey. 

The larger workers maintain the covering over the nest 
and collect food, and the smaller ones care for the young 
larvae and do the inside work. The difference in size of 
workers is dependent on the amount of food they have 
available to eat when they are larvae. 

Only males are produced late in the summer, and fe- 
male larvae literally may be jettisoned to control the pop- 
ulation. When workers lay eggs, the queen may chase the 
workers away and eat the eggs. If the queen dies or is re- 


moved, one of the larger workers soon takes her place. 

Meliponidae. The stingless bees (Meliponidae) have 
acquired many methods of defense to replace their long- 
lost stinging apparatus. Several hundred species exist in 
the tropics and subtropics, with colonies ranging in size 
from a few hundred to 80,000 individuals. 

The colonies nest in cavities and build walls, cells, 
and honeypots of cerumen, which is a mixture of resin, 
wax, and sometimes mud. If the nest is in the open, the 
walls are as much as 20 cm (8 in) thick. The small en- 
trance hole may be guarded by a single bee. As among 
solitary bees, the brood cell is sealed after the egg is laid 
on stored food. Observers report that the queen eats both 
the food stored in brood cells and the unfertilized eggs, 
laid by workers, that would develop into males. 

To establish a new nest, the workers select a site and 
seal all cracks with material brought from the parent col- 
ony. Honey and pollen are transferred, and males follow 
the workers to the new nest. When all is ready, a virgin 
queen flies from the old nest to the new one and soon 
makes a mating flight. 

Before the introduction of honeybees from Europe, the 
only honey and wax available in South and Central Ameri- 
ca was that produced by stingless bees. The wax was 
used for casting gold ornaments, and the honey for alco- 
holic beverages used on ceremonial occasions. These 
bees are still being cultivated in various parts of the 
world. 

Apidae. |nstead of honeypots, bees of the family Api- 
dae—which includes honeybees—store honey and pollen, 
and rear the brood, in vertical combs with a layer of cells 
on each face. Of the four species of honeybees in this 
family, three occur only in Asia: Apis dorsata, the giant 
Indian bee, which builds a single comb as large as 1.5 m 
(5 ft) wide and 1 m (3 ft) long attached to rocks, trees, or 
buildings; A. florea, with a single comb about 8 to 12 cm 
(3 to 5 in) across; and A. indica, the Oriental hive bee, 
with nests of several combs sheltered in crevices of rocks 
or hollows of trees. 

A. mellifera, the western honeybee or hivebee, also 
builds its nest of many combs in sheltered places and is 
found in the United States, Europe, Anatolia, and Africa. 
Colonies kept in hives yield an average of 23 kg (50 
pounds) of honey. Numerous geographic races have aris- 
en as a result of natural selection, including the aggres- 
Sive killer bees, which are unsuitable for commercial bee- 
keeping. (See BEE, KILLER.) 

Unlike other bees, honeybees do not hibernate during 
cold weather. They last out the rigors of northern winters 
by feeding on stored supplies and sharing their body heat, 
clustering together in dense packs. 

Socialization is most advanced in the Apidae. As new, 
young queens are about to emerge in an established hive, 
half of the colony leaves with the old queen and clusters 
on a nearby bush or tree while scout bees search for a 
new home. When the scouts appear to agree on a new lo- 
cation, the swarm departs. At the old nest, meanwhile, 
the first queen to emerge disposes of the other queens 
(by stinging them) before they have a chance to emerge. 
Within a few days, the virgin queen will fly to where 





The social order of a honeybee hive consists of three castes: infertile female 
workers (A), male drones (B), and a queen (C). About 50,000 workers occupy 
a hive and perform such chores as building cells; feeding larvae, drones, and 
the queen; and scouting for flowers that might be pollen sources. Male 
drones number about 1,000 and are completely cared for by workers; their 
sole task is to fertilize a virgin queen, after which they are turned out of the 
hive and die of starvation. Only one queen lives in a hive, and her sole func- 
tion is to lay her eggs, which ensure the existence of her colony. 


drones assemble, and mate with 6 to 12 drones. The 
Sperm from these drones is stored in a sac (spermatheca) 
and used during her egg-laying life of from 2 to 5 years or 
a maximum of 9. 


Drones and Workers 


Drones develop by parthenogenesis from unfertilized eggs 
that the queen produces by withholding sperm from the 
eggs laid in large drone cells. Drones lack stings and the 
Structures needed for pollen collection; in the autumn 
they are ejected by the colony to starve, unless the colony 
is queenless. New drones are produced in the spring for 
mating. 

Both queens and workers are produced from fertilized 
eggs. Queen larvae are reared in special peanut-shaped 
cells and fed more of the pharyngeal-gland secretions of 
the nurse bees (bee milk or royal jelly) than the worker 
larvae are. The precise mechanism for this caste differen- 
tiation is still uncertain. Although workers are similar in 
appearance and behavior to other female bees, they lack 
the structures for mating. When no queen is present to 
inhibit the development of their ovaries, however, workers 
eventually begin to lay eggs that develop into drones. 


Pheromones 


The integrity of the colony is maintained by chemical se- 
cretions, or PHEROMONES. Workers secrete pheromones 


A scout honeybee, once she finds a distant source of nectar, returns to her 
hive and performs a wag-tail dance that informs other bees of the nectar's 
location. First she faces the Sun's direction (vertical line) as she saw it while 
she flew toward the food: then she makes a figure-eight pattern. She wag- 
tails (diagonal line) down the center line of the pattern, showing the bees the 
direction of the food source with respect to the Sun’s direction. Her dance 
also indicates how close the food is to the hive and how plentiful it is. Anoth- 
er form of dance ts used to indicate food sources closer to the hive. 


from the Nasanov gland at the tip of the abdomen when 
they cluster, enter a new nesting site, or mark a source of 
nectar or water. The colony scent is recognizable by bees 
of the same colony because of its unique combination of 
components derived from the colony's particular collec- 
tions of nectar and pollen. 

When queens fly to mate, a mandibular-gland phero- 
mone attracts the drones. The same gland produces an- 
other pheromone, called queen substance, which workers 
lick from the queen’s body and pass along as they ex- 
change food with each other. The eaten pheromone in- 
hibits the ovaries of workers; when the queen's secretion 
iS inadequate, the colony produces queen cells to super- 
sede her. 

The mandibular glands of workers produce an alarm 
odor, which serves to alert the colony when it is disturbed. 
Workers also produce a sting odor, which is released at 
the site of the sting and serves to direct other bees to the 
sting area. Stingless bees bite leaves at intervals along 
their flight path to provide a scent trail of mandibular 
secretions. 


Dance Language 


The ability of honeybees to communicate direction and 
distance from the hive to nectar sources through dance 
“language” has received widespread attention. In 1973, 
Karl von Frisch received a Nobel Prize for deciphering the 
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language, which consists of two basic dances: a dance in 
a circle, for indicating sources without reference to spe- 
cific distance or direction; and a tail-wagging dance, in 
which the exact distance is indicated by a number of 
straight runs with abdominal wagging—the fewer runs per 
minute, the farther away the source. Wing vibrations pro- 
duce sounds at the same rate as the tail wagging and are 
detected by organs in the legs of other bees. Researchers 
have developed a robot “bee” that can communicate with 
other bees in this way (see ANIMAL COMMUNICATION). 

The direction, or azimuth, to the food source is indi- 
cated by the angle of the wagging dance to the Sun. Bees 
use the Sun as a compass, orienting the dance angle to 
the plane of polarization of the sunlight. Even when the 
Sun is obscured by clouds, bees can detect the position 
of the Sun from the polarized light emanating from 
brighter patches of sky. 

Honeybees also have a built-in clock that appears to 
be synchronized with the store of nectar in flowers. 
Hence, honeybees making the rounds of flowers in search 
of nectar always seem to be at the right place at the right 
time. 


bee, killer Killer bees, so called because they are 
known to fatally attack humans and other animals, are a 
hybrid between the African honeybee, Apis mellifera 
scutellata, accidentally released in Brazil in 1956, and 
wild bees. Killer bees are aggressive and often attack in 
swarms. In comparison to domestic honeybees, killer 
bees are inefficient pollinators and produce limited quan- 
tities of honey. Now established in most of tropical Amer- 
ica, killer bees are moving northward. Sited in northern 
Mexico by the late 1980s, they are expected to start 
spreading in the southern United States in the 1990s, 
despite efforts to halt or control them. They pose an agri- 
cultural threat by interfering with the pollination of crops 
by domestic bees. 


bee eater The bee eater is any of 24 species of birds 
in the family Meropidae, order Coraciiformes, whose diet 
consists of bees, wasps, and other insects. Common to 
tropical regions, they have slim bodies with curved beaks. 
Bee eaters range from 15 to 36 cm (6 to 14 in) in length, 
and have a variety of bright plumage colors. African bee 
eaters are brilliant green or blue green, with wing and tail 
feathers of bright colors. Most species have a wide band 
of black from the beak through the eye, with wing tips 
also black. Bee eaters nest in burrows; some species live 
in colonies. Both male and female help incubate the eggs 
and care for the young. 


Bee Gees, The The Bee Gees is a British-Australian 
rock music group formed in 1963 by the Gibb brothers 
Barry, b. Sept. 1, 1947, and twins Robin and Maurice, b. 
Dec. 22, 1949. Distinguished by Robin’s poignant, qua- 
vering vocal style and by their penchant for luxurious or- 
chestration, the Bee Gees made several hit records in the 


late 1960s, including “Massachusetts” and “I Gotta Get 
a Message to You.” Then, after a period of relatively un- 
successful recordings, they returned to rock stardom in 
1975 with the song “Jive Talkin’,” featuring a strong, in- 
cessant beat that helped usher in the disco-music fad. 
Their string of hits over the next few years included songs 
for the best-selling movie soundtrack Saturday Night Fe- 
ver (1977). 


Beebe, Charles W. [bee’-bee] The American natu- 
ralist Charles William Beebe, b. Brooklyn, N.Y., 1877, d. 
June 4, 1962, was the curator of birds for the New York 
Zoological Society from 1899 to 1952 and head of its 
Department of Tropical Research from 1916 to 1952. 
Beebe gained broad professional recognition with his 
monumental study Monograph of the Pheasants (1918- 
22). In 1929 he established Nonsuch Station in Bermu- 
da as a center for tropical ocean research. In 1934 he 
dove in a BATHYSPHERE to a record depth of 923 m (3,028 
ft), observing and accurately describing many previously 
unknown abyssal fish. In addition to numerous scientific 
papers, Beebe wrote many popular books describing his 
work and adventures. 


beech Beeches, Fagus, are hardwood deciduous trees 
belonging to the beech family, Fagaceae. About ten spe- 
cies grow in the north temperate zone of North America 
and Eurasia. Beeches are characterized by a smooth, 
thin, gray bark, which makes them a popular choice for 
ornamental planting. The slender, slightly zigzag twigs 
have very long, narrow, shiny brown buds covered with 
many scales. The short-stalked leaves alternate in the two 
rows; they are elliptic or ovate, long-pointed, and coarsely 
Saw-toothed and have many straight veins. The fruit, 
which is a hard spiny burr containing two or three triangu- 
lar, edible nuts, matures and splits open in the autumn. 

The American beech, F. grandifolia, is the only spe- 
cies of beech native to the United States. Now confined 
to the eastern United States, it once extended as far west 
as California. This species is a major component of the 
northern hardwood forests of the United States and grows 
where moisture is fairly abundant in the upper soil. The 
largest specimens reach more than 36 m (120 ft) in 
height and 1.2 m (4 ft) in diameter. Beech wood, moder- 
ately hard and strong, is used for boxes because it does 
not impart any odor. It is also used for flooring and furni- 
ture and in papermaking. 

The European beech, F. sylvatica, a major forest tree 
of central Europe, is much like the American beech but 
has a more ovate shape and shinier leaves that turn red- 
dish brown, instead of yellow, in the fall. The leaves may 
remain attached to the twigs throughout the winter. Euro- 
pean beech ts used for furniture and firewood. About 45 
varieties of European beech exist. Varieties found in the 
United States have bronzed foliage and are commonly 
called copper beeches. 

Beech Is thin-barked and very sensitive to fire, sun- 
scald, and flooding. It is, however, tolerant of salt and not 
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Beeches are 
common forest trees 
and an important 
source of commer- 
cial wood. Shown are 
the American beech 
(left) and its close 
relative, the 
European beech 
(right). A seed case 
(center) contains two 
or three edible 
seeds, which are 
sometimes used as 
food for livestock. 


readily injured by ice accumulation. The tree is attacked 
by many rot fungi. Scale insects often introduce the fun- 
gus that causes Nectria canker, the disease most affect- 
ing the beech. 


Beecham, Sir Thomas The British conductor Sir 
Thomas Beecham, b. Apr. 29, 1879, d: Mar. 8, 1961, 
was one of the century's most celebrated musicians. 
Beecham made his first important conducting appear- 
ance in 1906, leading the New Symphony Orchestra he 
had founded that year. As an impresario, he brought 
Russian ballet and many new operas to London. 

Beecham made his American debut in 1928; in 1932 
he founded the London Philharmonic Orchestra, and he 
became artistic director of Covent Garden Opera in 1933. 
In 1947 he formed another orchestra, the Royal Philhar- 
monic. Beecham was noted for his vivid interpretations 
and for his service to British music and musicians. He 
wrote an autobiography, A Mingled Chime (1943). 


Beecher (family) The Beecher family made signifi- 
cant contributions to 19th-century American religious 
and cultural life. 

Lyman Beecher, b. New Haven, Conn., Oct. 12, 
1775, d. Jan. 10, 1863, was a Presbyterian minister. He 
served three congregations (1799-1832) before becom- 
ing the president and a theological professor of Lane 
Theological Seminary in Cincinnati, Ohio (1832-52). 
Perhaps his most influential publication was A Plea for 
the West (1832), which praised the potential of the fron- 
tier while warning of the dangers of Roman Catholicism. 
His 13 children included the novelist Harriet Beecher 
Stowe, the educator Catharine, and four sons who 
achieved national reputations as clergymen and educa- 
tors: Edward (1803-95), Henry Ward, Charles (1815- 





1900), and Thomas Kinnicut (1824-1900). 

Henry Ward Beecher, b. Litchfield, Conn., June 24, 
1813, d. Mar. 8, 1887, the most conspicuous of the 
brothers, was noted for his eloquence and ability to re- 
flect virtues of the common person. After serving two 
Presbyterian churches in Indiana for a decade, he moved 
in 1847 to the Plymouth Congregational Church in 
Brooklyn, N.Y. Here his appealing messages and sincere 
moral earnestness made him a national figure. Beecher’s 
popularity continued during a sensational adultery trial in 
1875, which ended with a hung jury. 

Henry Ward Beecher was among the few clergymen to 
abandon notions about miracles, future punishment, and 
Christ’s divinity and support Charles Darwin's theory of 
evolution. 

Eldest of the children, Catharine Esther Beecher, b. 
East Hampton, N.Y., Sept. 6, 1800, d. May 12, 1878, 
was an early advocate of education for women in the 
homemaking profession. She started a girls’ school in 
Hartford, Conn., in 1823 and a similar school in the 
1830s in Cincinnati, Ohio. She promoted the need for 
education for women by founding the American Women’s 
Educational Association. Catharine was strongly opposed 
to the women’s suffrage movement. 


beef see MEAT AND MEAT PACKING 


beefeaters Beefeaters is the popular name for the 
Yeomen of the Guard, who act as ceremonial escorts for 
the British sovereign on state occasions. Established in 
1485, the Yeomen wear picturesque Tudor costumes of 
red and gold. The name beefeater probably dates from 
1669, when Cosimo, grand duke of Tuscany, described 
these guards as “great eaters of beef.” The Yeoman 
Warders of the Tower of London, who wear a similar uni- 
form, are also often called beefeaters. 
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beefwood see CASUARINA 


beekeeping Beekeeping, or apiculture, is the culti- 
vation of colonies of honeybees. Commercial beekeeping 
includes the production of HONEY and beeswax, the 
breeding of bees for sale, and the rental of bees for polli- 
nating crops. Beekeeping in most of the world means cul- 


The Langstroth beehive is the type used by commercial beekeepers. A weath- 
erproof outer cover (A) and inner cover (B) rest atop removable wooden boxes, 
or Supers (C), that are vertically stacked. Each super has several removable 
frames (D) that contain wax imprinted with hexagonal shapes that serve as 
foundations for the wax cells (E) built by the bees. The hive usually contains 
two supers separated from the hive body, or brood chamber (F), by a queen 
excluder (G), which prevents the large queen bee, but not the smaller worker 
bees, from passing. The queen, therefore, lays her eggs in the brood cham- 
ber, which is also fitted with frames; workers tend to these eggs and can 
then move to the supers above to fill the cells with honey for storage. The 
hive body rests on a bottom board that includes the entrance (H) to the hive. 
Beekeepers can collect honey by removing full frames from the supers. 






































tivating the western honeybee, Apis mellifera (see BEE). In 
parts of Asia the eastern honeybee, A. indica, is cultivat- 
ed, aS IS, On an experimental basis, the giant honeybee, 
A. dorsata. 

The typical beehive comprises a bottom board and 
several boxes containing movable frames and a cover. 
Each frame is furnished with a beeswax foundation im- 
printed with the hexagonal shapes of cell bottoms. The 
bees are guided by the imprinted cells in building their 
honeycombs. 

The world’s annual production of more than 
1,000,000 metric tons (1,102,000 U.S. tons) of honey 
could be replaced with other sugar products, but the ser- 
vices of honeybees as pollinators of some 90 crops would 
be lost. The growth of single-crop agribusiness leaves lit- 
tle or no land where bees can find nesting sites or weeds 
that supply nectar and pollen. Pesticide use has also re- 
duced populations of beneficial insects such as pollina- 
tors. Thus, fruit and seed growers contract with beekeep- 
ers to move honeybee colonies onto the farms. The mov- 
ing, however, increases the risk of spreading American 
foulbrood, a virulent disease of bees; some beekeepers 
routinely feed antibiotics to avoid losses. 


Beene, Geoffrey see FASHION DESIGN 


beer Beer is a beverage obtained by the yeasT-caused 
fermentation of a malted cereal, usually barley malt, to 
which HoPs and water have been added. Among the earli- 
est records of its use is a Mesopotamian tablet inscribed 
with a cuneiform recipe for the “wine of the grain.” The 
origin of beer brewing, however, has not been determined; 
nor is it known whether bread or beer was invented first. 


Brewing 


Brewing involves four steps: (1) mashing, the infusion of 
malt, water, and crushed cereal grains at temperatures 
that encourage the complete conversion of the cereal 
starch into sugars; (2) boiling, the concentration of the 
resulting “wort,” and the addition of hops, which have a 
preservative and aromatic effect; (3) fermentation, the 
addition of yeast to the wort, resulting in the production 
of alcohol and carbon dioxide gas, by-products of the ac- 
tion of yeast on sugar; and (4) aging, in which proteins 
settle out of beer or are “digested” by enzymatic action. 
The aging process may last from 2 to 24 weeks. The car- 
bonation that occurs during fermentation Is now drawn off 
and forced back into the brew during bottling. The uni- 
form clarity of modern beers results from filtration. Addi- 
tives may be used to stabilize foam and to maintain 
freshness. With few exceptions, bottled and canned beer 
iS pasteurized (See PASTEURIZATION) in the container, in or- 
der to ensure that the yeast that may have passed through 
the filters is incapable of continued fermentation. Genu- 
ine draft beer is not pasteurized and must be stored at 
low temperature. 


Types of Brewed Beverages 
Most beer produced in the United States is lager—a pale, 
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Liat 


medium-hop-flavored beer that is kept for several months 
at a temperature of about 0.5° C (33° F) in order to mel- 
low. It averages 3.3% to 3.4% alcohol by weight and is 
high in carbonation. European lagers—Pilsner is an ex- 
ample—are stored for a longer time and have a higher al- 
cohol content. 

Few dark beers are brewed in the United States, with 
the exception of the seasonal bock, a dark-brown beer 
that owes its color to a roasting of the malt and is heavier 
and richer in taste than lager. Stout, a very dark beer, is 
brewed with a combination of roasted and regular malt 
and has a strong hop taste. Another dark beer, porter, was 





The process of brewing involves malting, converting 
grain starches into sugars, and fermenting, in which 
yeast changes some of the sugars into alcohol. In malt- 
ing, stored barley (1) is steeped in water (2), then 
spread on a malting floor (3) and turned as it germi- 
nates. When enzymes have converted the grain starch 
fo sugar, the grain is dried in a kiln (4), then ground (5) 
and mixed with water to form a wort (6), which is fla- 
vored with dried hops (7) from an oasthouse, or hops 
oven (8). The heated wort goes to fermentation tanks 
(9), where yeast is added. Spent malt and hops are re- 
moved and sold for cattle feed(10 and 11). The yeast is 
skimmed off (12) as fermentation progresses. Finally, 
the beer is filtered and bottled (13) or stored in kegs. 


é Y 


originally a mixture of ALE and beer and is today a sweet, 
malty brew, with a 6% to 7% alcohol content. Malt liquor 
is a beer made from a high percentage of fermentable 
Sugars that are largely derived from malt. The resulting 
beverage has a higher alcohol content (5% to 9% by 
weight) than regular beer. The flavor is mildly fruity and 
Spicy, without a hint of hops. 

Low-calorie, or light, beers are made either by reduc- 
ing the amount of grain used to make the brew or by add- 
ing an enzyme to reduce the starch content of the beer. 
They are lower in alcohol content (2.5% to 2.7%) than 
regular beer. 


Beerbohm, Sir Max [beer-bawm] Max Beerbohm, 
b. Aug. 24, 1872, d. May 19, 1956, was an English car- 
icaturist, critic, essayist, dandy, and wit. Educated at 
Charterhouse and Oxford, where he contributed to The 
Yellow Book and associated with Oscar WILDE, he became 
a free-lance writer and caricaturist in 1894. The Happy 
Hypocrite, a sentimental pastoral, and The Works of Max 
Beerbohm (both 1896), essays and articles, earned him 
admission into the highest literary and social circles, and 
he succeeded George Bernard SHAW in 1898 as drama 
critic for the Saturday Review. He published further es- 
says in 1899 (More) and 1909 (Yet Again), and, in 1911, 
his masterpiece, Zuleika Dobson, or An Oxford Love Sto- 
ry, his only full-length novel, a comic fantasy inspired by 
his Oxford experience. In 1910 he settled in Italy, occa- 
sionally publishing parodies, A Christmas Garland (1912) 
and Rossetti and His Circle (1922), and essays, And 
Even Now (1920). 


Beersheba [bir-shee’-buh] Beersheba (Hebrew: Be'er 
Sheva; Arabic: ’Bir es Saba) is the capital of the Southern 
District of Israel. It is located at the northern edge of the 
Negev, about 89 km (55 mi) southwest of Jerusalem, and 
has a population of 110,813 (1983). Chemicals and pot- 
ash are produced nearby. 

As ancient Palestine’s southernmost city, Beersheba 
was on a major caravan route and was also an important 
religious sanctuary (notably for JAcoB and ELIJAH). It was 
the site of a British victory over the Turks in 1917. The 
city, with its ancient Arab and modern Jewish sectors, has 
a thriving artists’ colony and Is a resettlement center for 
many immigrant Russian Jews. The Negev Museum, the 
Negev Institute for Arid Zone Research, and the Ben Gu- 
rion University of the Negev, founded in 1965, are in 
Beersheba. 


Beery, Wallace Wallace Beery, b. Apr. 1, 1886, d. 
Apr. 15, 1949, was a Hollywood star for 30 years, first in 
early silent films as a female impersonator and slapstick 
villain and then in talkies as a slow-thinking but reliable 
tough guy. Among his many credits are Richard the Lion- 
hearted (1923), The Lost World (1925), The Big House 
(1930), Min and Bill (1930), The Champ (1931; Acade- 
my Award), Grand Hotel (1932), The Bowery (1933), 
Tugboat Annie (1933), Treasure Island (1934), Ah, Wil- 
derness! (1935), and Barbary Coast Gent (1944). 


beet A group of vegetables grown primarily for their 
edible roots and leaves, the beet group, Beta vulgaris, 
also includes Swiss chard, the SUGAR BEET, and the man- 
gle beet, which is used for cattle feed. All are members of 
the goosefoot family, Chenopodiaceae. 

Originating in the coastal regions of Europe, Africa, 
and the Near East, beets were first grown for their leafy 
tops; they began to be cultivated as a root vegetable in 
the early Christian Era. The plant is a biennial, usually 
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The beet (left and middle) and swiss chard (right) are closely relat- 
ed. The beet’s root is edible, as are its young leaves. The edible 
portion of the chard Is its leaves. 


grown as an annual. During its first year, it develops a ro- 
sette of long-petioled leaves and fleshy red roots. A tall 
flower stalk bearing inconspicuous flowers develops dur- 
ing the second year and produces a multiseeded fruit. A 
3- to 4-week exposure to less than 5° C (41° F) causes 
the plant to flower as an annual. 

Swiss chard is grown only for its leaves, which are 
large and fleshy and can be eaten like spinach. 

See also: GARDENING; VEGETABLE. 


Beethoven, Ludwig van [bay’-toh-ven] Ludwig 
van Beethoven, one of the greatest masters of music, Is 
particularly admired for his instrumental works, including 
symphonies, concertos, sonatas, and chamber music. 

Early Life. Beethoven was born in the electoral court 
city of Bonn, Germany, probably on Dec. 16, 1770. His 
grandfather, also Ludwig, and his father, Johann, were 
both musicians in the elector’s Service. Beethoven’s own 
talent was such that at the age of 12 he was already an 
assistant to the organist Christian Gottlob Neefe, with 
whom he studied. 

In 1787, Beethoven was sent to Vienna, but his moth- 
er fell ill, and he had to return to Bonn almost immedi- 
ately. She died a few months later, and in 1789, 
Beethoven himself requested that his alcoholic father be 
retired. Ludwig left Bonn for Vienna a second time in No- 
vember of 1792, in order to study with Franz Josef 
HayDN. He remained there the rest of his life, leaving only 
for long summer holidays in the surrounding countryside 
and, in his early years, for occasional concerts in nearby 
cities. His only extended journey was to Prague, Dresden, 
and Berlin in 1796. 

Beethoven never held an official position in Vienna. 
He supported himself by giving concerts, by teaching pi- 
ano, and increasingly through the sale of his composi- 
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The culmination of 
the classical period 
is reached in the mu- 
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tions. Members of the Viennese aristocracy were his 
Steady patrons. 

Viennese Career. The last 30 years of Beethoven's life 
were shaped by a series of personal crises, the first of 
which was the onset of deafness. The early symptoms, 
noticeable to the composer before 1800, affected him 
socially more than musically. His reactions—despair, res- 
ignation, and defiance—are conveyed in letters to two 
friends in 1801 and in a document—half letter and half 
will—addressed to his brothers in late 1802 and now 
known as the “Heiligenstadt testament.” Resolving final- 
ly to “seize fate by the throat,” he emerged from the crisis 
with a series of triumphant works that mark the beginning 
of a new period in his stylistic development. 

A second crisis a decade later was the breaking off of 
a relationship with an unnamed lady (probably Antonie 
Brentano, the wife of a friend) known only as the “Im- 
mortal Beloved,” as Beethoven addressed her in a Series 
of letters in July 1812. This was apparently the most se- 
rious of several such relationships with women who were 
in some way out of his reach, and its traumatic conclu- 
sion was followed by a lengthy period of resignation and 
reduced musical activity. 

During this time, Beethoven’s deafness advanced to 
the stage where he could no longer perform publicly, and 
he required a Slate or little notebooks (now known as 
“conversation books”) to communicate with visitors. The 
death of his brother Caspar Carl in 1815 led to a 5-year 
legal struggle for custody of Caspar’s son Karl, then 9 
years old, in whom Beethoven saw a last chance for the 
domestic life that had otherwise eluded him. His posses- 
siveness of Karl provoked a final crisis in the summer of 
1826, when the young man attempted suicide. Shortly 
thereafter, Beethoven’s health began to fail, and he died 
on Mar. 26, 1827 in Vienna. 

Beethoven’s Music. Traditionally, Beethoven’s works 
are grouped into early, middle, and late periods. The ear- 
ly works, up to about 1802, show a progressive mastery of 
the high classical style of Haydn and Mozart. During this 
period he wrote primarily for the PIANO and for chamber 
ensembles dominated by the piano. His first six string 
quartets, op. 18, date from 1798 to 1800, the first sym- 
phony from 1800 and the second from 1801 to 1802. 


A general growth in the proportions and rhetorical 
power of Beethoven’s works in the period 1798-1802 
culminates in the highly dramatic compositions that mark 
the beginning of the middle period in 1803. The earliest 
of these—the Third Symphony (Eroica, 1803), the opera 
Fidelio (1803-05), and the Waldstein (1804) and Ap- 
passionata (1804) sonatas—have a heroic cast that 
seems to be a response to the initial fears provoked by 
Beethoven's deafness. In the works composed from about 
1806 until 1812, this heroic character alternates with an 
Olympian serenity. The characteristic symphonic and 
chamber works from this period are the Fourth (1806), 
Fifth (1805-07), and Sixth (1807-08) symphonies; the 
Fourth (1805-06) and Fifth (Emperor, 1809) piano con- 
certos; the Violin Concerto (1806); the Rasumovsky 
quartets (1806); the piano trios, op. 70 (1808) and op. 
97 (Archduke, 1811); the Coriolanus Overture (1807); 
and the incidental music for Goethe’s drama Egmont 
(1810). 

Beginning in 1815, Beethoven’s music became gen- 
erally less dramatic and more introspective. The first 
group of works in this new, late-period style includes the 
song cycle An die ferne Geliebte, op. 98 (To the Distant 
Beloved, 1816); the piano sonata, op. 101 (1816); and 
the two sonatas for cello and piano, op. 102 (1815). In 
these works and in a larger group of late sonatas, op. 
109, 110, and 111 (1820-22), and string quartets, op. 
127, 130, 131, 132, and 135 (1824-26), Beethoven 
favored looser musical structures, and variation and fugal 
procedures in which the hidden implications of his 
themes emerge gradually. Even such heroic works as the 
Hammerklavier Sonata, op. 106 (1817-18); the Missa 
Solemnis (1818-23); and the Ninth (Choral) Symphony 
(completed 1823) are colored by a new immediacy of ex- 
pression. As Beethoven grew more isolated, from both his 
physical surroundings and the popular stylistic tenden- 
cies of the day, his music tended increasingly to expres- 
sive extremes. Passages of sublime contemplation join 
with simple folk melodies, impassioned recitatives, and 
abstract archaisms in a wholly personal synthesis. 

Beethoven’s Importance. Beethoven’s music has never 
lost its central place in the concert repertory. Some works 
had an immediate and specific impact on the next gener- 
ation of composers. The influence of the popular Seventh 
Symphony, for example, can be heard in Schubert’s Great 
Symphony in C Major, Mendelssohn’s /ta/ian Symphony, 
Berlioz’s Harold in Italy, and Wagner’s Symphony in C. 
The influence of the Ninth Symphony was even more far- 
reaching; its philosophical character had a profound ef- 
fect on Bruckner and Brahms, and its combination of in- 
strumental and choral forces prompted a series of hybrid 
symphonic works, from Berlioz to Mahler. The highly ex- 
pressive quality of all Beethoven’s music inspired poetic 
interpretations and encouraged a century of romantic 
instrumental works with programmatic overtones. 
Beethoven himself became a powerful symbol, the proto- 
type of the modern artist-hero as opposed to the artist- 
craftsman of prerevolutionary Europe. His fierce indepen- 
dence and his painfully achieved artistic triumph over 
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personal adversity, especially in the dramatically con- 
ceived works of the middle period, made him a model for 
those later composers such as Wagner who sought to 
teach or preach through art. At the same time, his fidelity 
to classical principles of composition, that is, his use of 
large-scale structure rather than local thematic events to 
achieve his most profound effects, has made his works 
the most important source for the systems of analysis de- 
veloped by modern theorists and pedagogues. 


beetle A beetle is an insect of the order Coleoptera, 
the largest order in the animal kingdom, with more than 
250,000 species, about 28,000 of which occur in North 
America alone. Beetles are one of the most common in- 
sects and exist in every variety of habitat except the 
oceans and polar regions. The order has three suborders: 
Archostemata, Adephaga, and Polyphaga. In the Polyph- 
aga is one of the largest families of beetles, Scarabaei- 
dae. Members of this group are commonly referred to as 


The tiger beetle has outer structures common to all beetles. Mandibles, labial 
palps, and maxillary palps, located on the head, are jaws used for biting. The 
beetle’s compound eyes contain thousands of single lenses, or ommatidia. 

its wings and elytra are attached to the thorax. Elytra are shieldlike wing 
cases that cover the fragile hind wings and the abdomen when the beetle is 
not in flight. The elytra can vary in color from shiny brown or black in some 
species of beetle to iridescent green in others, and it usually can have pat- 
terns of spots, stripes, and more complicated shapes. 
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scarab beetles. One, the DUNG BEETLE, Scarabaeus sacer, 
was important to ancient Egyptians, who considered it a 
symbol of resurrection. Other beetles in this family are 
the June or May beetle (or JUNE BUG), the chafers, the 
rhinoceros beetle, the elephant beetle, and the Hercules 
beetle. 

Two insects not commonly known as beetles are the 
FIREFLY, or lightning bug, and the GLOwworM; both are lu- 
minescent, but in the case of the glowworm the adult 
male is not. 

Structure. Beetles differ from other insects in that the 
front wings, or elytra (singular, elytron), lack veins and 
nearly always meet in a Straight line down the middle of 
the back. These wings are not used for flight. (The name 
Coleoptera is derived from Greek words meaning “sheath- 
wing.”) 

Viewed ventrally, the beetle’s three body parts—head, 
thorax, and abdomen—are readily distinguished. The 
head bears the mouthparts, antennae, and eyes. The 
three pairs of legs are attached to the thorax, and the 
segmented abdomen is behind the last pair of legs. 
Viewed dorsally, the head is obvious, but what appears to 
be the thorax is only the pronotum, the dorsal plate of the 
prothorax. The elytra overlie the membranous hind wings 
and usually conceal the abdomen. 

All beetles have chewing mouthparts, although some, 
Such as WEEVILS, have a much-elongated head, as though 
it were adapted for sucking. Each antenna of a beetle 
generally consists of 11 segments. The form of the an- 
tennae varies considerably: some antennae are thread- 
like; others have triangular-shaped segments; and still 
others are club-shaped. 

Natural History. Beetles have complete METAMORPHOSIS. 
Each individual starts as an egg, hatches into a larva, be- 
comes a pupa, and emerges as an adult. More species 
feed on living plants than on any other type of food. No 
part of a plant Is free from attack: beetles feed on foliage, 
roots, flowers, seed, and fruits, and mine within wood. 
Some beetles feed on other animals, including other in- 
sects. Still others feed on dead plant or animal material. 

Economic Importance. Many species of beetles feed on 
the leaves of garden crops, flowers, trees, and shrubs. 
some of the worst insect pests are the spotted cucumber 
beetle and the JAPANESE BEETLE. Larvae and adults of both 
species are injurious, the larvae usually feeding on roots, 
and the adults feeding on leaves. Certain species of BARK 
BEETLES build up tremendous populations in conifers (and 
other trees such as elms), resulting in the loss of millions 
of board feet of timber. 

some beetles transmit viral, bacterial, or fungal agents 
that cause plant disease. For example, the American elm 
tree has been greatly reduced in numbers because of the 
fungus transmitted by the bark beetle. This fungus is re- 
sponsible for the condition commonly known as the 
Dutch elm disease. 

Beetles may damage a wide variety of stored materi- 
als: dry, stored wood; fabrics made of animal materials; 
and stored food, such as meats, flour, meal, cereal, 
grains, and cheeses. 
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(Opposite page) A selection of beetles reveals many shapes, colors, and siz- 
es. The bar next to each beetle indicates the insect’s length. The cetonid 
beetle, a large Australian beetle, uses fecal matter to build its larval cocoon. 
The striped blister beetle of central and northeastern United States and 
eastern Canada, secretes an oily, poisonous fluid from its leg joints when 
threatened, giving it the nickname of oil beetle. The fiery searcher ground 
beetle, of the United States and Canada, runs quickly with its long legs. The 
stag beetle, native to Great Britain, is the largest European beetle, measur- 
ing 50 mm (2 in). The male's jaws resemble antlers. The Goliath beetle, a gi- 
ant flower beetle of Africa, grips and hangs from tree branches by its power- 
ful forelegs. The Colorado potato beetle, a major food-crop pest, destroys 
leaves of potatoes and eggplants. The two-lined collops, of the United 
States and Canada, is a soft-winged flower beetle that preys on the corn leaf 
aphid, larva of the alfalfa weevil, and other agricultural pests. The golden 
spider beetle, of North America, Europe, and Asia, has a body resembling 
that of a spider. The sweet potato snout weevil, of the southern United 
States, produces larvae that feed on sweet-potato crops. The carrion beetle, 
of Canada and the western United States, buries carcasses of small animals 
as food for its larvae. Two species of tortoise beetle, of Central and South 
America, protect their eggs by secreting a fluid that hardens into a case and 
shields their larvae under their bodies. The two-spotted ladybug is a familiar 
beetle of North America and Europe that is known by its brightly patterned 
back. The European hero longhorn beetle, like other members of the long- 
horn family, has long, segmented antennae. The click beetle, native to Mexi- 
co, can right itself by snapping its body into the air with a click and flipping 
over. The scavenger beetle, of West Africa, feeds on rotting plant and ani- 
mal matter, converting the waste into rich compost. The pleasing fungus 
beetle, of eastern North America, hatches larvae that feed on mushrooms 
and other fungi. The Japanese beetle, a scarab beetle common to the United 
States and Japan, is a major pest, destroying fruits and leaves. The firefly, a 
common beetle of the eastern United States, flies in early summer evenings 
and emits a bright light. The hickory bark beetle, native to the eastern Unit- 
ed States, bores into hickory, butternut, and pecan trees. The diving beetle, 
of Central Europe, swims underwater, holding air in a pocket between its 
back and wings. The giant longhorn beetle, of tropical south Brazil, bores 
through wood and lays its eggs inside a tree. 


Some of the most beneficial beetles are those that 
feed on other insects or on pest plants. Various species of 
LADYBUG beetles are important in controlling APHIDS and 
scale insects. In other cases injurious plants have been 
controlled by the introduction of a beetle that feeds on it. 
A good example is the control of the alligator weed by the 
alligator weed flea beetle in the waterways of the south- 
eastern United States. 

See also: WATER BEETLE. 


Begin, Menachem [bay’-gin,me-nah’-kem] Men- 
achem Begin, b. Russia, Aug. 16 (N.S.), 1913, was 
prime minister of Israel from 1977 to 1983. In Palestine 
from 1942, he led the Irgun Zvai Leumi guerrilla move- 
ment against the British and in 1948 became chairman 
of the right-wing Herut party. Herut was the leading ele- 
ment in the Likud coalition that won the 1977 elections, 
and Begin formed a government. Late in 1977, Begin 
and Egyptian president Anwar al-Sadat began peace talks 
that culminated in a treaty signed on Mar. 26, 1979. The 
two men received the 1978 Nobel Peace Prize. Rejecting 
any further compromises with the Arabs, Begin promoted 
Jewish settlement of territory taken by Israel from Jordan, 
formally annexed (1981) the Golan Heights taken from 
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fighting against the 
British in Palestine. 





Syria, and authorized the Israeli invasion of Lebanon in 
1982. He resigned on Sept. 16, 1983, and went into se- 
clusion; he was succeeded by his foreign minister, 
Yitzhak SHAMIR. 


begonia Begonias, genus Begonia, are a large group 
of succulent herbs, shrubs, and vines that are commonly 
grown as ornamentals. The genus, in the family Begoni- 
aceae, includes more than 1,000 species; they are chief- 
ly found in Central and South America, although a few are 
native to other tropical and subtropical regions. Most be- 
gonias are annual or perennial herbs with jointed stems; 
alternate, simple, palmately veined and sometimes lobed 
leaves; and unisexual flowers. 


The begonia is named for the 17th-century French administrator 
and amateur botanist Michel Bégon. The tuberous-rooted begonia 
(left) yields roselike flowers in summer. The wax begonia (right) 
blooms continuously. 
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Begonias are universally used as houseplants because 
of their ease in culture and wide variety. Among the more 
than 10,000 horticultural varieties and hybrids that are 
commonly grown are many with outstanding and unusual 
foliage. Many also have large, showy, long-lasting flowers. 
Because begonias are susceptible to frost damage, they 
are usually used as summer bedding plants in the north, 
set out after the danger of frost is past and taken indoors 
in the fall. Cultivated begonias are commonly divided into 
three general groups by rootstock: those with fibrous, rhi- 
zomatous, and tuberous roots. 


Behan, Brendan [bee’-uhn] The Irish writer Bren- 
dan Behan, b. Dublin, Feb. 9, 1923, d. Mar. 20, 1964, 
is equally well known for the sardonic humor of his plays 
and for his raucous life led in the bars of Dublin and New 
York. A streetwise Dublin youngster, at the age of 14 Be- 
han joined the outlawed Irish Republican Army (IRA). 
This earned him 3 years (1939-42) in a reformatory, de- 
scribed in his sentimental autobiography Borstal Boy 
(1958). Shortly after his release he was sentenced to 14 
years’ imprisonment for political offenses. He was freed 
(1946) under a general amnesty, and his prison experi- 
ences form the background of The Quare Fellow, his first 
play, which was performed in an avant-garde club in 
1954 and opened in London in 1956. Behan’s second 
play, The Hostage (1958), is a lighter comedy. A novel, 
The Scarperer (1964), and Confessions of an Irish Rebel 
(1965) were published posthumously. 


behavior modification Behavior modification, 
sometimes called behavior therapy or applied behavior 
analysis, is the application of desensitization, aversion 
therapy, or operant CONDITIONING to change human behav- 
ior. They have been used to treat phobias, alcoholism, 
overeating, smoking, sexual deviance, and mental disor- 
ders, including schizophrenia and catatonia. Behavior- 
modification techniques have also been used in toilet 
training and in improving children’s classroom behavior 
and even their academic performance. In the late 1950s 
and early '60s the approach became a movement in the 
United States, South Africa, and England, largely as a re- 
action to the perceived failure of clinical models of psy- 
chotherapy. 

Behavior modification grew out of the work of B. F. 
SKINNER and of certain aspects of LEARNING THEORY but Is 
no longer characterized by any one theory of behavior or 
even by an underlying concept of human nature. 

Desensitization is the use of classical conditioning 
methods to treat phobias, for example, by gradually relax- 
ing the anxiety related to specific stimuli. Aversion thera- 
py is also an application of classical conditioning meth- 
ods. In it, socially undesirable behavior, such as uncon- 
trolled drinking, is linked with a punishing response; in 
this case nausea and vomiting are induced by means of 
drugs that cause the patient to react physiologically to al- 
cohol. Operant conditioning uses reinforcement to in- 


crease the frequency of desirable behavior, and punish- 
ment to decrease the frequency of undesirable behavior. 
For example, if each verbalization by an autistic child is 
followed promptly by the presentation of food, the child 
may increase the number of verbalizations. Desensitiza- 
tion and aversion techniques are used in a clinical envi- 
ronment, whereas operant conditioning may be, and fre- 
quently is, undertaken in a normal school, home, or work 
environment. 
See also: PSYCHOPATHOLOGY. 


behavioral genetics Behavioral genetics is the 
study of organisms by means of both behavioral and ge- 
netic analysis. Genetic analysis describes the genetic ar- 
chitecture of each species and is used to study the indi- 
vidual differences in the expression of a trait, in this case 
behavior. Behavior-genetic analysis is a method to deter- 
mine how much a particular behavior trait is genetically 
influenced. 

As researchers attempted to determine how much a 
behavior pattern is influenced by HEREDITY and how much 
by environment, what is known as the “nature-nurture 
controversy” developed. Some scientists believe that cer- 
tain behaviors are determined mainly by genetic inherit- 
ance from parents (the nature theory). Others contend 
that the environment in which a child is brought up de- 
termines the amount of intelligence expressed (the nur- 
ture theory). The concept known as norm of reaction 
takes a moderate position between these two extremes. 
According to this concept, each unique genotype—the 
genetic makeup of the individual—can develop into vari- 
ous phenotypes—the traits that are actually expressed. 
The phenotypic expression of a genotype depends on the 
environment in which the genotype develops. Conversely, 
each environment can foster several different phenotypes, 
depending on the genotypes affected. Thus, the interac- 
tion of heredity and environment is intimately involved in 
the development of every plant and animal. 

Research. |n the late 19th century the English scien- 
tist Francis GALTON introduced the method of comparing 
the traits both of identical human twins and of fraternal 
twins who were raised in the same environment and in 
different environments. Such traits as height, weight, and 
intelligence have been examined in studies of twins to 
determine whether environmental or genetic factors are 
most influential. 

In the 1930s, ’40s, and 50s the American scientist 
Franz Kallmann used the twin method to study ScHIZo- 
PHRENIA, a psychological disorder. These twin studies and 
also the adoption studies of Leonard Heston and David 
Rosenthal in the 1960s seemed to indicate that schizo- 
phrenia is a behavior that is largely inherited. In adoption 
studies, children being brought up by normal foster par- 
ents were observed for the incidence of schizophrenia. 
One or both of the biological parents of some of the chil- 
dren were known by the researchers but not by the foster 
parents to be schizophrenic, and the other children’s bio- 
logical parents were considered normal. More of the chil- 
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dren having biological parents who were schizophrenic 
developed the disorder than did children of normal bio- 
logical parents. 

Researchers have not been able to reconcile generally 
accepted ethical limitations on human studies with the 
kinds of observations necessary for rigorous experimental 
designs. For example, in certain studies some families 
would have to be purposely misinformed about their ge- 
netic makeup in order to control the psychological effects 
of knowing that an individual is genetically normal or ab- 
normal. 

Animal research is often conducted to see whether 
various behaviors, such as learning and courtship, are ge- 
netically induced. In one method, animals are selectively 
bred from a free-mating population, and the behavior 
patterns of several divergent lines are studied. In another 
method, the behavior is studied among several different 
lines of highly inbred animals, meaning those in which at 
least 60 generations of siblings were mated with each 
other. 

Undoubtedly, the most fruitful source of knowledge 
concerning relations among heredity, environment, and 
behavior has been research on inborn errors of metabo- 
lism and chromosomal anomalies. In the case of the met- 
abolic error called phenylketonuria (PKU), afflicted indi- 
viduals inherit a gene mutation causing a deficiency of 
the mammalian liver enzyme phenylalanine hydroxylase, 
necessary for the metabolism of the amino acid phenyl- 
alanine, which is commonly found in milk. PKU patients 
eating a normal human diet accumulate phenylalanine in 
the blood and spinal fluid, a condition that contributes to 
mental retardation. With proper environmental controls, 
including a rigorous diet excluding milk products during 
early childhood, normal intelligence can develop. 

/@. Great interest and controversy concerning the rela- 
tion between heredity and test scores for intelligence 
quotient (IQ) developed during the 1960s and '7Qs. Most 
researchers agree that the relation between heredity, en- 
vironment, and intelligence is not simple. It is unlikely 
that a strong general relationship exists causally among 
these three factors. 

See also: ANIMAL BEHAVIOR; ETHOLOGY; SOCIOBIOLOGY. 


behaviorism Behaviorism was a 20th-century move- 
ment in psychology away from the study of consciousness 
and toward the study of physical acts. Motivated in part 
by the prolonged dispute among introspectionist psychol- 
ogists as to whether there could be imageless thought, 
and inspired by the success of Ivan PavLov’s studies of 
conditioned reflexes, the American psychologist John 
WATSON launched a campaign to turn psychology toward 
the study of behavior. Early studies focused on animal 
learning. Watson was the chief propagandist for the 
movement, but behaviorists took as models the experi- 
ments of E. L. THORNDIKE, Clark HULL, E. C. Tolman, and 
B. F. SKINNER. 

Behaviorism was associated with two philosophical 
positions—philosophical behaviorism and methodological 


behaviorism. Philosophical behaviorism is the theory that 
in some way such concepts as “wise” or “angry” refer to 
patterns of behavior. Therefore, all a psychologist can 
study is behavior. Extreme philosophical behaviorism de- 
nies that the term consciousness has any referent. Meth- 
odological behaviorism, however, is related to the philos- 
ophy called LOGICAL Positivism, which emphasizes the im- 
portance of terms referring to observables. Methodologi- 
cal behaviorists claim that only overt action is genuinely 
observable, not consciousness, purposes, or beliefs. Be- 
cause all one can observe is stimuli in the environment 
(S) and the organism’s response (R), the work of psychol- 
ogy is to establish connections between these S’s and 
R’s. Psychology based on these assumptions is often 
called S-R psychology. 


Behistun [bay-his-toon’] The village and imposing 
cliff of classical Behistun, modern Bisutun or Bisitun, lie 
beside the ancient highway between Babylon and the 
Median capital Ecbatana (modern Hamadan) near Ker- 
manshah in western Iran. High on the precipitous rock 
face are carved the famous bas-relief and trilingual in- 
scription of the Achaemenid king Darius | (522-486 Bc), 
the study of which was instrumental in the decipherment 
of CUNEIFORM script. The inscription, in Old Persian, 
Babylonian, and Elamite, is the official monument of 
Darius. 

The dangerous task of copying the inscription on the 
cliff face was first undertaken in 1835 by Sir Henry Cre- 
swicke Rawlinson. Further work on the text enabled Raw- 
linson to interpret the Old Persian section, thereby facili- 
tating the decipherment of Babylonian and Elamite. 


Behn, Aphra [bayn, af’-run] Aphra Behn, b. July 
1640, d. Apr. 16, 1689, an English dramatist, novelist, 
and poet, was the first woman to write professionally for 
the English stage. Her famous novel Oroonoko, or the 
History of the Royal Slave (c.1688), a romantic fiction 
with realistic details about the oppression and rebellion of 
Slaves brought to the New World, Is set in Suriname, 
where Behn is believed to have lived in her youth. Be- 
tween 1670 and 1689 she wrote approximately 15 suc- 
cessful plays noted for their intrigue and bawdiness. The 
best of these was The Rover, or the Banished Cavaliers (2 
parts, 1677 and 1681). 


Behring, Emil Adolf von Emil Adolf von Behring, 
b. Mar. 15, 1854, d. Mar. 31, 1917, was a German 
bacteriologist and a pioneer in immunology. When Beh- 
ring injected experimental animals with dead or weak- 
ened toxin from diphtheria bacteria, he discovered that 
the animals reacted by producing a neutralizing agent, an 
antitoxin, that made them immune. Behring obtained the 
same results with tetanus toxin and found that surplus 
tetanus antitoxin could be administered to other animals, 
to make them immune to tetanus. In 1891 diphtheria 
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antitoxin was administered to a human for the first time. 
Behring and Paul EHRLICH share the credit for this 
achievement. Behring was awarded (1901) the first No- 
bel Prize for medicine. 


Beiderbecke, Bix [by’-dur-bek] The cornetist, pia- 
nist, and composer Leon Bismarck “Bix” Beiderbecke, b. 
Davenport, lowa, Mar. 10, 1903, d. Aug. 7, 1931, Is 
generally considered the greatest white jazz artist of the 
1920s. He performed first in small Chicago clubs, and in 
1923 he joined the Wolverines, a white jazz combo. From 
1927 until his death, Beiderbecke played with popular 
orchestras, most notably with Paul Whiteman’s band. 

Beiderbecke’s cornet playing was primarily distin- 
guished by his warm, relaxed, and lyrical tone. Beider- 
becke’s rendition of “Singin’ the Blues” is considered a 
jazz classic; his piano composition “In a Mist” was far 
ahead of the jazz conventions of his time. 


Beijerinck, Martinus Willem [by’-ur-ink] Marti- 
nus Willem Beijerinck, 1851-1931, a Dutch botanist, 
was the first to recognize the existence of viRuSES. While 
attempting to discover the cause of tobacco mosaic dis- 
ease, he isolated a “living” fluid that contained no bacte- 
ria known at that time. In 1898, Beijerinck concluded 
that he had found a new type of infective agent, which he 
called a virus. 


Beijing (Peking) [bay-jing’] Beijing (1989 est. pop., 
6,710,000), the capital of the People’s Republic of Chi- 
na, is located at the northwestern border of the North 
China Plain. With a metropolitan area population of 
9,926,000 (1988 est.), it is the second largest city in 
China, after „Shanghai. The city covers an area of about 
6, 800 km? (6,500 mi*), about two-thirds of which is 
hilly. The remaining third ts alluvial lowland to the south- 
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Central Beijing, 
southwest of the 
Forbidden City, cen- 
ters on the struc- 
tures of Tiananmen 
Square, the city's 
principal plaza and 
site of the govern- 
ment center, the 
Great Hall of the 
People. 
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east. The major rivers passing through the city are the 
Yongding, the main branch of the Hai River system, and 
the Chaobai. Beijing is the northern terminus of the 
Grand Canal. 

Contemporary City. The municipality of Beijing, like the 
municipalities of Shanghai and Tianjin (Tientsin), has a 
political status equivalent to that of a province and is un- 
der the direct administration of the central government. It 
is divided into nine urban districts. 

The core of Beijing consists of the old walled cities, 
the oldest of which is the Inner, or Tatar, City. It contains 
such landmarks as the Temple of Confucius, the Hall of 
Classics, and the Bell and Drum towers. Within it is the 
Imperial City, once restricted to members of the court and 
government officials. To the south lies the Forbidden City, 
with its imperial palaces and the Hall of Supreme Har- 
mony. The Tiananmen (Gate of Heavenly Peace) Square 
marks the southern exit from the Forbidden City, leading 
to the Great Hall of the People. The Old Legation Quarter, 
a scene of much fighting during the Boxer UPRISING, is 
also located there. Still farther south is the Outer, or Chi- 
nese, City, where the Chinese were herded when the 
Manchu assumed power. It is now an area of many gov- 
ernment and business buildings. In the southern part of 
the Outer City stand the Temple of Heaven and the Tem- 
ple of Agriculture. Surrounding the old cities lie the mod- 
ern industrial quarters and the rural suburbs. 

Modern industries have developed rapidly in Beijing 
since 1949. The city now has a wide range of industries, 
manufacturing iron and steel, cement, machinery, chem- 
icals, electronics, textiles, petrochemicals, motor vehi- 
cles, and processed foods. Beijing is one of the leading 
publishing centers of China. Traditional handicrafts are 
among its well-known exports. 

As the national capital, Beijing is the focal point of 
communications and transportation in China. Railroads 
and air services radiate to all major provincial capitals 
and industrial cities. An underground rapid transit system 
moves people within the city limits. 
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The Majestic Hall of Supreme Harmony in Beijing's Forbidden City 
was once the throne room of China's emperors. The Forbidden 
City, built during the 15th century by Ming emperors, today 
houses priceless collections of Chinese art. 


Beijing is China’s leading center of learning and cul- 
ture. BEWING University and Qinghua (Tsinghua) Univer- 
sity (1911) are the two most respected in China. The Na- 
tional Library of Beijing and more than 50 other institu- 
tions of research and education are located in the city, as 
are the famous Palace Museum and the BEIJING OPERA. 
Historical sites include the Ming Tombs, north of the city, 
and the Summer Palace and the Marco Polo Bridge. 

History. Beijing has a long history. It was the capital of 
the Yen Kingdom during the Spring and Autumn period 
(722-481 Bc) and until China was unified in 221 Bc by 
Shi Huangdi, first emperor of the Qin (Ch'in) dynasty. It 
served as the second capital (Aan 947-1125) of the Liao 
dynasty and the capital (1126-1234) of the succeeding 
Jin (Chin), Ming (1368-1644), and Qing (Ch'ing, 1644- 
1911) dynasties. The Boxer Uprising (1900) started in 
Beijing. Subsequently, the intellectual May Fourth Move- 
ment (1919-1921) arose in Beijing and spread to the 
rest of the country. The second Sino-Japanese War 
(1937-45) began with a clash at the Marco Polo Bridge. 
Beijing again became the capital when the People’s Re- 
public of China was founded in 1949. 


Beijing Opera Beijing Opera appeared in the prov- 
inces of central China (Hubei and Anhui) during the 11th 
century and became fashionable in Beijing about the 
middle of the 19th century, giving it national status as 
the “theater of the capital” (ching-hsi). 

Music in Beijing opera is based on fixed rhythmic pat- 
terns and two families of melody: xibi and erhuang. De- 
pending on the content and mood of the scene, the sex, 
age, and personality of a character, and the tempo and 
meter, this limited choice of melody is expanded by vari- 
ation. The orchestra is led by clappers (ban) with drum 
(dan pigu), gongs, and cymbals, and a melody group 
dominated by the bowed spikelute (jinghu), with a sup- 
porting plucked lute (yuegin). Additional instruments vary 
with the troupe and the needs of individual operas. 


The dramatic presentation consists of a sequence of 
recitations and arias. The recitations range from spoken 
dialogue without accompaniment to several styles of mu- 
Sical recitative. The text of an aria is a sequence of 
rhymed couplets; arias are classified as lyric, narrative, 
animated, declamatory, dramatic, or interjective. All 
character roles fall into four categories: male (sheng), fe- 
male (dan), aggressive male with painted face (jing), and 
comic (zhou). 

Beijing Opera has been based on episodes from tradi- 
tional historical novels, such as The Romance of the 
Three Kingdoms and The Water Margin, and on Buddhist 
tales, such as The White Snake and Travels to the West. 


Beijing University Founded in 1952, incorporating 
the older Peking University (1898) and Tsinghun (1928) 
and Yenching (1919) universities, Beijing University is a 
coeducational institution in Beijing (Peking), China. It 
has faculties of humanities, social sciences, sciences, 
and the languages and literatures of China, Russia, and 
the West. 


Beira [bay’-eeh-rah] Beira (formerly Sofala), a port in 
east central Mozambique and one of the largest cities of 
the country, lies on the Mozambique channel of the Indi- 
an Ocean and has a population of 291,604 (1989 est.). 
Port activities were severely disrupted by the civil war in 
Rhodesia (now Zimbabwe) and by attacks by Mozambican 
rebels formerly backed by South Africa. 

The city was founded in 1891 by the Mozambique 
Company of Portugal on the site of an Arab settlement 
dating back to the 10th century. The rehabilitation of the 
road, railroad, and pipeline linking Beira to Zimbabwe 
(the Beira corridor) is a major priority for neighboring 
black-ruled nations seeking to lessen their economic de- 
pendence on South Africa. 


Beirut [bay-root’] Beirut is the capital and largest city 
of Lebanon, located on a promontory extending seaward 
from the Lebanon Mountains, about midway along the 
country’s Mediterranean coastline. Its population is about 
200,000 (1989 est.). Most of the people of Beirut are 
Arabs. Approximately two-thirds are Christian, and one- 
third are Muslim. Many of them, especially the Christians, 
are strongly influenced by French culture and other 
Western European cultures. In the 1970s and ’80s, 
however, Beirut was known chiefly as one of the principal 
battlegrounds of the Middle East. Armed militias fre- 
quently clashed along the “Green Line” separating Mus- 
lim West Beirut from Christian East Beirut, and civil war 
and foreign invasions devastated the city’s once flourish- 
ing economy. 

Contemporary City. The older part of present-day Beirut 
centers On a square known as the Place des Martyrs. 
Newer residential areas lie to the west in Ras Beirut. The 
city has numerous mosques and Christian churches and a 
number of educational institutions. 
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Traditionally, Beirut’s economy was dependent on re- 
gional commerce and industry; tourism was also impor- 
tant. Long the most important port on the eastern Medi- 
terranean and a hub of trade for all of southwest Asia, 
Beirut was a major international banking center and was 
considered the most cosmopolitan city in the Middle 
East. It will take years for the city to recover from the vio- 
lence that disrupted not only trade and tourism, but nor- 
mal life and essential services. 

History. An ancient Phoenician settlement known as 
Berytus, Beirut traces its history to the 15th century sc. It 
was a great seat of learning during the Roman Empire. An 
earthquake in 551 destroyed the city, but it was rebuilt. 
Ruled successively by the Crusaders, the Mamelukes, and 
the Ottoman Turks, Beirut emerged in the 19th century 
as a major Middle Eastern port with close ties to the West 
and was an early center of Arab nationalism. It became 
the capital of Lebanon in 1920. In the mid- and late 
1970s, Beirut was damaged by fighting between Leba- 
nese Christians and Muslims, and as a stronghold of the 
anti-Israeli Palestine Liberation Organization (PLO), it 
was subjected to air attacks by Israel. Large areas of 
Beirut were destroyed when the Israeli army occupied 
part of the city and expelled the PLO in 1982. The Israe- 
lis withdrew from Beirut in September 1983. The follow- 
ing month, more than 230 American and 50 French 
members of an international peacekeeping force sta- 
tioned in the city were killed when terrorists bombed their 
headquarters. Syrian peacekeeping forces arrived in 
Beirut in 1987, and the private militias withdrew from 
the city in December 1990. 


Beissel, Johann Conrad [by’-suhl] Johann Conrad 
Beissel, b. April 1690, d. July 6, 1768, was a German- 
American religious leader who founded the Seventh-Day 
Baptist community at EPHRATA, Pa. After emigrating from 
Germany to Pennsylvania in 1720, he assisted Peter 
Becker, the leader of a group of radical pietist BRETHREN, 
or Dunkers, in Germantown. 

An ascetic, Beissel formed (1732) a semimonastic 
community at Ephrata. There he and his followers lived a 
communal, celibate life and attempted to recapture the 
spirit of early Christianity. The Ephrata press, one of the 
earliest in America, became well known. Popular publica- 
tions included The Martyrs’ Mirror (1761), an account of 
the persecution of Mennonites in Europe, and Turtel- 
Taube (1747), a collection containing many hymns writ- 
ten by Beissel. 


Béjart, Maurice [bay-zhar'] Maurice Béjart, b. Mau- 
rice Berger in France, Jan. 1, 1927, is a choreographer 
whose interest lies in making ballet accessible to a wider 
public. His productions are lavish, often more spectacle 
than dance, and include elements of many dance styles. 
In 1959 his choreography to Igor Stravinsky's Sacre du 
printemps, commissioned for the Théâtre Royal de la 


Monnaie in Brussels, was so well received that Béjart 
started a company, known as Les Ballets du XX™® Siècle, 
based at that theater. 

Among his mixed-media works are Boléro (1960); Ni- 
jinsky, Clown de Dieu (1971), Héliogabale, Molière 
Imaginaire, and the controversial Notre Faust (all created 
in 1976), and Le Martyre de Saint-Sebastien (1988). 


Bel and the Dragon |n some editions of the Bible, 
Bel and the Dragon is the name given to chapter 14 of 
DANIEL. Excluded from the Hebrew Bible, the chapter ap- 
pears in the Protestant APocrYPHA. Bel was a huge idol 
believed to consume great amounts of food and drink. 
When Daniel exposed the fraud, the Persian king Cyrus 
destroyed the statue. Daniel also poisoned a dragon that 
was worshiped as a god and was thereupon thrown to the 
lions, but he miraculously survived for six days. These 
popular stories were probably written around 130 Bc. 


bel canto [bel kahn’-toh] The Italian style of bel can- 
to (“beautiful song”) singing spread all across 18th-cen- 
tury Europe, except for France; it placed great value on 
breath control, agility, dynamic flexibility, beauty of 
sound, and virtuosic brilliance. Following an era of de- 
clamatory singing that was more functional than beauti- 
ful, bel canto was enthusiastically received by audiences 
until the reform period of the late 18th century. Since 
both virtuosity and lyric beauty are now esteemed, the 
principles of bel canto continue as part of the modern 
singer's training. 


Bel Geddes, Norman [bel ged’-eez] Norman Bel 
Geddes, b. Norman Melancton Geddes in Adrian, Mich., 
Apr. 27, 1893, d. May 8, 1958, was one of the most vi- 
sionary of American scene designers. His most spectacu- 
lar setting was the transformation of New York’s Century 
Theatre into a Gothic cathedral for Max REINHARDT’S pro- 
duction of The Miracle (1924). Over the years he pro- 
posed, but never built, theaters-in-the-round, a non- 
proscenium theater, and various mechanized stage devic- 
es. He designed General Motors’ Futurama for the 1939 
World’s Fair and by the 1940s was concentrating on in- 
dustrial design. 


Belafonte, Harry [bel-uh-fahn’-tay] Harold George 
Belafonte, Jr., b. New York City, Mar. 1, 1927, became 
internationally famous as a singer of Jamaican calypso 
and other folk music. Born of West Indian parents, he 
spent part of his youth in the United States and part in 
Jamaica. He worked as a jazz singer in the late 1940s and 
became part of the Greenwich Village folk revival in the 
1950s. He continues to perform and ts politically active. 


Belasco, David The American producer and play- 
wright David Belasco, b. San Francisco, July 25, 1853, 
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David Belasco was the first American theatrical producer to enjoy 
a wide following. His stage productions, many of which he wrote 
himself, advanced American theater through the use of lavish set- 
tings, realistic props, and special effects. 


d. May 14, 1931, was an outstanding theatrical person- 
ality of his time. He is notable for his exotic productions, 
which became world renowned for their innovative scenic 
realism and lavishness; for his rivalry with and defeat of 
the Klaw-Erlanger theater syndicate; for his encourage- 
ment of American playwrights, whose dramas he per- 
formed in his theaters; for his discovery and training of 
such stars as Mrs. Leslie Carter, David Warfield, and Ina 
Claire; and for the popular, sentimental, and melodra- 
matic plays he authored, coauthored, or adapted. Belas- 
co's early education in a Roman Catholic monastery in- 
fluenced his austere mode of dress and helped earn him 
the soubriquet Bishop of Broadway. 

With James A. Herne, his first important collaborator, 
Belasco wrote the popular melodrama Hearts of Oak 
(1879). His most enduring plays are Madame Butterfly 
(1900) and The Girl of the Golden West (1905), immor- 
talized in Puccini’s operas; Du Barry (1901), an episodic 
historical extravaganza; The Darling of the Gods (1902), 
an exotic romance written with John Luther Long; Adrea 
(1904, also with Long), a romantic 5th-century melodra- 
ma; and The Return of Peter Grimm (1911), a work of 
whimsy that turned out to be Belasco’s last significant 
play. Thereafter he continued to write and adapt plays but 
devoted most of his efforts to production and management. 


Belaúnde Terry, Fernando [bay-lah-oon’-day ter’- 
ree] Fernando Belaúnde Terry, b. Oct. 7, 1912, is an 
architect and urban planner who served as president of 
Peru from 1963 to 1968 and again from 1980 to 1985. 
During his first 5-year term he initiated social and land 
reforms and built highways across the Andes. Removed 
from office by a military junta, he lived in exile until 
1976. During his second term he was preoccupied by ef- 
forts to contain a rebellion by the leftist Sendero Lumi- 
noso (Shining Path) guerrilla movement. 


Belém [bay-laym’] Belém, the capital of Brazil’s Para 
state, is the largest city in the Amazon Basin, with a 
population of 1,116,578 (1985). Belém is situated on 
the Pará River, a tributary of the Amazon, 145 km (90 
mi) from the Atlantic Ocean. The Belém-Brasilia Highway 
runs 2,350 km (1,460 mi) in an almost straight north- 
south line between the two cities. Long an important port, 
Belém also has an international airport. As the major 
commercial center of the Amazon Basin, Belém exports 
nuts, jute, and black pepper. Livestock graze on Marajó 
island, the largest river island in the world. 

Belém, founded by the Portuguese in 1616, was the 
focus of several economic booms thereafter. 


Belfast Belfast is the seat of County Antrim in eastern 
Northern Ireland and the capital city of Northern Ireland. 
This port and industrial city on the Lagan River is one of 
the world’s largest shipbuilding centers. It is also the 
center of the Irish linen industry. Belfast has a population 
of 299,600 (1988 est.). 

Queens University, Belfast, was founded in 1845. 
Other institutions of note include the Linen Hall Library 
(1788), the Botanic Gardens, the Grand Opera House, 
and the Ulster Folk Museum. Stormont, on the outskirts 
of the city, is the site of the Parliament building. 

First settled about 1177 around an ancient fort, Bel- 
fast was incorporated in the 17th century by James | of 
England. The English brought in Protestant settlers, and 
the city grew as Huguenot refugees, who arrived in the 
late 17th century, improved the linen-weaving industry. 

In the 1790s Belfast was a center of agitation for Irish 
independence (see UNITED IRISHMEN). Later, however, the 
city’s Protestant majority became strongly unionist (favor- 
ing continued union with Britain). In 1920, Belfast be- 
came the capital of the self-governing British province of 
Northern Ireland. Belfast was much affected by the re- 
newed Protestant-Catholic strife in the province in the 
late 1960s and ’7Qs, and tensions between the Protes- 
tant and Catholic communities remain. 


Belgian Congo see ZAIRE 
Belgian horse see HORSE 


Belgian literature see BELGIUM 


Belgian Malinois [mal-in-wah’] The Belgian Mali- 
nois is a large breed of herding dog. The male stands 
57.1 to 69.8 cm (22.5 to 27.5 in) at the shoulder, the 
females 52.1 to 64.8 cm (20.5 to 25.5 in). The well- 
muscled, deep-chested body and the legs approximate a 
square in outline. The head and neck are carried proudly, 
and the triangular ears are stiffly erect. The long tail is 
held low except when the dog is in action. The straight 
outercoat is short, especially around the head and lower 
legs; the undercoat is dense. The color is fawn to mahog- 
any, with a black face mask and ears. White toetips and a 
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The Belgian Malinois is used in Europe to herd 
sheep. Its coat is shorter than that of other Bel- 
gian sheep-herding dogs. 









small white chest spot are permitted in show animals. 

In most countries the Malinois, the BELGIAN SHEEPDOG, 
and the BELGIAN TERVUREN are considered different variet- 
ies of the same breed. In the United States, however, the 
American Kennel Club has recognized them as different 
breeds since 1959. All of the breeds are alert workers, 
easily trained and readily adapted for guard duty and po- 
lice work. They make good household companions. 


Belgian sheepdog The Belgian sheepdog is a large 
breed of herding dog that in general appearance resem- 
bles the Belgian Malinois and Belgian Tervuren. In most 
countries these are not recognized as distinct breeds, but 
the American Kennel Club gave them separate status in 
1959. The Belgian sheepdog differs only in the length 
and color of its coat. The harsh, straight outercoat is long 


The Belgian sheepdog, also known as the 
Groenendael, is a herding breed. It was used 
during World War | to deliver messages be- 
hind the lines. 


and abundant; the undercoat is dense. The hair must be 
black for show purposes, but some white is permitted: a 
Small to moderate patch on the chest, frost on the muz- 
zle, and white front toetips (on rear toes, this is a fault). 


Belgian Tervuren [tuh-vurn’] The Belgian Tervuren 
is a large breed of herding dog that resembles the Belgian 
Malinois and Belgian sheepdog and is recognized as a 
distinct breed only by the American Kennel Club, since 
1959. It differs from the Malinois in having a long coat 
and from the black sheepdog in its fawn to mahogany 
color. Like the Malinois, it has a black face mask and 
ears. 


Belgium Belgium is one of the Low Countries border- 
ing the North Sea in Western Europe. It is bounded on 
the north by the Netherlands, on the east by Germany, 
and on the south by the Grand Duchy of Luxembourg and 
by France. Belgium is one of the smallest countries in 
Europe, with a maximum east-west extent of only 290 km 
(180 mi) and a maximum north-south extent of 235 km 
(150 mi). Its total area includes a small area of 7 km? 
(3 mi*) in the exclave of Baarle-Hertog, which is located 
about 35 km (22 mi) west of Eindhoven within the Neth- 
erlands. The capital city, BRUSSELS, has a total population 
in its metropolitan area of 970,346 (1988 est.). The 
name Belgium is derived from the Belgae, a people who 
inhabited the Gallia Belgica of the Roman Empire. 

Belgium is one of the most industrialized nations of 
the world. Coal was once a major factor in industrial 
growth, but now it is declining in importance and is im- 
ported, together with most other raw materials. Trade is 
thus of great importance, and Belgium has played a lead- 
ing role in the elimination of customs and other trade 
barriers between the European nations. 

Belgium lies at the crossroads of Latin and Germanic 
Europe, which has resulted in a predominantly Dutch- 
speaking population in the northern part of the country, 
known as Flanders, and a predominantly French-speaking 
population in the southern region, known as Wallonia. 
From these two cultures Belgium has derived a rich artis- 
tic and cultural heritage as well as social and political 
problems. 


Land and Resources 


Belgium is a country of lowlands and low plateaus that 
rise gently from sea level along the North Sea coast to a 
high point of only 694 m (2,277 ft) in the Signal de Bo- 
trange, located in the extreme east. Three topographic re- 
gions can be distinguished: Low Belgium, located in the 
north, where elevations range from sea level to 50 m 
(165 ft); Middle Belgium, located in the central region, 
where elevations are between 50 m (165 ft) and 200 m 
(656 ft); and High Belgium, located south of the Sambre- 
Meuse Valley, where elevations exceed 200 m (656 ft). 
Physical Regions. Low Belgium includes all the lands 
along the North Sea coast and the northern border with 
the Netherlands. Along the shore the region includes a 
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KINGDOM OF BELGIUM 


Land: Area: 30,519 km? (11,783 mi*). Capital and larg- 
est city: Brussels (1988 est. metro. pop., 970,346). 


People: Population (1990 est.): 9,909,000. Density: 
324.7 persons per km* (841.0 per mi’). Distribution 
(1982): 95% urban, 5% rural, Official languages: Dutch, 
French. Major religion: Roman Catholicism. 


Government: Type: constitutional monarchy. Legisla- 
ture: Parliament. Political subdivisions: 9 provinces. 


Economy: GDP (1989): $136 billion; $13,700 per capi- 
ta. Labor distribution (1985): services—59%; indus- 
try—37%; agriculture—5%. Foreign trade (1989): im- 
ports-—$100.1 billion; exports—$100.3. billion. Curren- 
cy: 1 Belgian franc = 100 centimes. 


Education and Health: Literacy (1990): 100% of adult 
population. Universities (1987): 5. Hospital beds (1981): 
92,436. Physicians (1981) 25,649. Life expectancy 
(1990): women—80; men—73. Infant mortality (1990): 
6 per 1,000 live births. 


line of beaches facing the sea, a belt of low sand dunes 
behind the beaches, and, behind the dunes, a narrow 
zone of polders—lands that have been reclaimed from the 
sea by an elaborate system of dikes and drains. Inland 
from the polders the land rises slightly to form the low 
sandy hills of the Flanders Plain that begins near BRUGES 
(Brugge) and is drained eastward toward ANTWERP (Antw- 
erpen) by the ScHELDT (Schelde) River. The low, sandy 
hills continue east of Antwerp, where they form the 
Campine, an area that was made productive in the 19th 
century. 

Middle Belgium lies between the sandy hills of 
Flanders and the Campine and the industrial towns of 
Mons (Bergen), Namur (Namen), CHARLEROI, and LIEGE in 
the Sambre-Meuse Valley. It includes the low plateaus of 
Hesbaye, Brabant, and Hainaut and is a region dominat- 
ed by wheat and barley farms. 

High Belgium stretches south from the Sambre-Meuse 
Valley. It includes the rolling hills of the Condroz Plateau, 
which forms a belt of farmlands south of the industrial 
valley, and the heavily forested ARDENNES. Many of the 
summits of the Ardennes have elevations of more than 
500 m (1,640 ft) and include several of the nation’s 
highest peaks. 

Geology. The geological deposits in Belgium are al- 
most exclusively of sedimentary origin and range in age 
from Lower Paleozoic to Recent. Igneous rocks are found 
only locally. The older rocks have been affected by the 
Caledonian and Hercynian orogenies, and the effects of 
these ancient geologic movements are visible today in 
structural basins along the Sambre-Meuse Valley, where 





coal-bearing rocks of Carboniferous age are preserved, 
and in the uplifted massif of the Ardennes. Mesozoic 
rocks have not been deformed and form mostly subhori- 
zontal layers; the Triassic and Jurassic rocks are limited 
in distribution, but the Cretaceous deposits attain a 
thickness of more than 300 m (1,000 ft) in the Mons- 
Tournai area. Paleocene and Eocene deposits are repre- 
sented by clays and sands in northern and central Bel- 
gium, and Quaternary sands, loams, gravels, and LOESS 
deposits cover parts of Middle Belgium. 

Soils. Belgium’s major soil groups are the entisol (re- 
cently formed soil) of the polder, which is soil of high ag- 
ricultural value when drained and desalted; the pedalfer 
(alfisol) of Middle Belgium, which is a well-developed soil 
suitable for farming; and the inceptisol (young soil) of 
High Belgium, which is a shallow, immature soil general- 
ly suited only for forestry. The sandy soils in Flanders and 
the Campine are naturally infertile but have been made 
productive by intensive programs of fertilization and 
drainage that date back, in Flanders, as far back as the 
Middle Ages. 

Climate. Low and Middle Belgium have a temperate 
marine type of climate, with a narrow range of tempera- 
tures between summer and winter. High Belgium, located 
farther from the sea, has a more extreme, continental 
type of climate. 

The mean temperature in January varies from 3° C 
(38° F) on the coast to 0° C (32° F) at Bastogne in the 
Ardennes. In July the mean temperature is 16° C (61° F) 
along the coast and 15° C (60° F) at Bastogne, the cooler 
Ardennes temperature being the result of higher elevation. 


54 BELGIUM 
















3° 


on 


La < hn 7 
Oombugki < Roosendeal > Tilburg 
> a | ; Sere ryt 


YY? > Goese I. 


NORTH ae Nt 


4 yo 
wHelmond 


indhoven x 
NETHERLANDS Venlos 


Breskense ._ 







SEA 













Zeebruge — 


__sPikevorsel— ~ 
Blakenberge® ` (7 


+ apellen -^ 


ke-Heist 4} Graauw e 
.Axel : «|. *Brasschaat 


Turnhout 
A Kasterlee 3 r Mön s 
Ostend *— = hdd : Ae Ee a 
(Oostende )- eAssebrdek \ o ate 5 he “‘Herg F R Ç 
Gee Oosikamp ¢ n Oedelem, "Eeklo j Sint-Niklaas ow. ~ ‘ I è i bs i 
Oe panc a Uae Evergem, £ Lok aped eer K 
i -e Veurne oe +Kobagare re hent, Sint- a. Boome y 
e orhout d 
“Dunks mua a MUN Tan UPa “generas boron. 
n a sa M a 


eteren 


. Hest-op- .Retheim 


* den-Berg 





















2 51° 










— o ~ 5 
: Aifechot Ovest 
Oostv terang ìà Roeselare 
Moorsite. 
Poperinge $ 
Ypres Kortrij 
=A (leper) penen 


Grimbergen ` 


Aatst? Asse, ` s = 4 i j 
Brussels: uff i 
N ae, je nee i Ancoriacy 6 oo heerbesk ‘exe a q "e; 5 J 
we D Sint i EA ayderghem 
y 
















Cassel, 






i i p Grez- 
k T coing {Mouscron spor Helje Watèoo  eOoiceau 
A ‘azdbrolle K“ [ Frasnes- lez- Lessines afg > e 


AL sah Buissenal. Z f *araine \ 
` a oe Athy Braine Hing jAlleud 
Ww i . 


te Comte » 
Ava cai N f Soignie 


sano fee 


> 















Wavre *Jodoigne 

















rT). 



























-À - *Nivelles Gembloux Berwart = Zon 
V 1 m 


a dwelz JA La Ik PA 
a? pen nar a Louvière ~ og" pean Namur Andsnes Hy au-Ponte ^y 
Ne __ Quaregnon “Courcelles® | i —~ Vamibes., ; oR . Hamoir athines . 
“Lens D Velenciennes it. mie- enara f einezi a x onay: Outes si 4 = 
| $ Poul ; wane AT A Gnatt N/S > <Wwerb3mont Trais P» 
Douel j mt » 1 at T 


Tù 1 Yvir.. 
Arras ® A A \ 


EEN eof 

Nite re 

Liina “| y Sart a 

Ao Jains a Spat $ + Bona 
SEA 
























































cog PZ 


eCiney > p -Fonton 4 =n 


a + See =. nnese Digant s= 
p” en Marche-en c+ Pe 
r- Bea “onpas 7 
-Pritppeyite: AN A Famennes Roche 
J eef Ape. serene 


. ‘Mettet® —. A IA yaa 



















b H 
Ooullens 3° Cambrai ogre 


„=à É Pon 
-wanembgurg ex eros F Beauraing © 
e a P aU r k 
i e weilin 


TERY X 


‘ ts (nies “chimay ‘cousin S 


i * Vencimont 


TE ENNE 


T Revis h *Biavre 


BELGIUM 


=z Major Urban Area MEIEN 
1000 


== Canal or Waterway 500 
— = Railroad 200 

0 
200 





Bertrix Fauvillers 
Neutcha eau 


“Herbeumont —— 
la-Neuve 


y e 
en Fiorenvilie Arton 
WZ he iers *Etaile 
Dats N A devant-Orval 


Agee 


Bouillon 


+ Spot Elevation 








National capitals are underlined 





City type size indicates relative importance 


a \ s 
30 40 50km iaa eh ; a 
Scale 1:1,913,000 | ~ AK 







0 i © 1980, 1901 Rand MONaRy B 
mu Ary Xx A-550300-772 1 -2 


SN 


\*tonguyon 





Annual precipitation is relatively well distributed sections of the polder region, and some stretches of 
throughout the year. Brussels receives an average annual heath, fen, swamp, and planted fir woods in parts of the 
precipitation of 835 mm (33 in), which Is slightly more Campine. About 20% of Belgium Is forested, two-thirds 
than the 750 mm (29 in) received in coastal areas and _ of which is in deciduous (mainly oak and beech) and one- 
less than the 1,500 mm (59 in) in the Ardennes. third of which is in coniferous trees. Most of the forests 

Drainage. Belgium’s two major rivers are the Scheldt, are located south of the Sambre-Meuse Valley, especially 
which drains a basin covering 50% of the country’s total in the Ardennes, where deer, wildcats, and martens are 
area, and the Meuse, which drains 42%. The Scheldt ris- occasionally seen. Muskrats, which are imported and not 
es in France and flows for 193 km (120 mi) in Belgium; native to Belgium, are found in waterways between Ghent 
it is navigable for nearly its entire length in Belgium, and (Gent) and Brussels. 
tides permit large ocean vessels to reach the port of Ant- Natural Resources. Belgium has good agricultural re- 
werp. The Meuse also rises in France and has a length of sources; about 24% of the land is suitable for cultivation, 
138 km (85 mi) in Belgium. Forming part of the border and another 24% is suitable for pastures and meadow. 
between Belgium and the Netherlands, the Meuse is nav- Raw materials for industry, however, are limited. Belgium 
igable for its entire length in Belgium. grows some flax, which is used for making linen, and sug- 

Vegetation and Animal Life. The natural vegetation has ar beets for domestic sugar refining. Coal deposits are 
been largely removed in those areas of Belgium suitable found in basins along the Sambre-Meuse Valley and in 
for farming. The little vegetation that does remain in the Campine. Belgium also has extensive limestone and 
these settled areas includes the beach and lyme grasses sand deposits, which are used in making cement and 
in the sand-dune belt, some salt marshes in undrained glassware. 
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People 


The Belgian population comprises two distinctive groups: 
the Walloons and the Flemings. 

The Ethnic Mix. The French-speaking Wartoons consti- 
tute 32% of the population and inhabit the southern re- 
gion of Belgium known as Wallonia. The Dutch-speaking 
Flemings, who constitute 56% of the population, inhabit 
the northern region known as Flanders. The dividing line 
between the two groups is fixed by law and forms an offi- 
cial linguistic frontier. The Flemings are descended from 
the Salian Franks, a people of Germanic (Teutonic) origin 
who invaded the Roman Empire in the 5th century. The 
Walloons represent the Celto-Roman population who have 
retained their Latin-based language and culture. In addi- 
tion to these two main groups, about 1% of the total pop- 
ulation is German and inhabits the Eupen-Malmédy re- 
gion in eastern Belgium that was ceded by Germany after 
World War I. 

Language. For many years the Flemings and the Wal- 
loons have been in conflict as to which language, Dutch 
or French, should be used in the schools, in the courts, 
for business, and for administration. In 1966 legislation 
was passed that divided Belgium into four official-lan- 
guage regions. Dutch, which includes the Flemish, Bra- 
bant, and Limburg dialects, is the official language of 
Flanders; French, which in Belgium includes the 
Picardic, Walloon, and Lorraine dialects, is the official 
language of Wallonia; and German is the official language 
in the eastern region of Eupen-Malmédy known as the 
Eastern Cantons. The region around Brussels, although 
located geographically within Flanders, is an officially 
designated bilingual area, with French and Dutch accord- 
ed equal status. Belgian law also makes provisions for the 
protection of Dutch-speaking minorities in the Comines 
and Mouscron areas and for French-speaking minorities 
in Renaix (Ronse), and the German-speaking regions. 





Religion. Religious freedom was established by the 
constitution in 1831. About 90% of the population are 
Roman Catholics. The five officially recognized reli- 
gions—those with clergy paid in part by the state—are 
Roman Catholicism, Protestantism, Anglicanism, Juda- 
ism, and Islam. 

Demography. Belgium is one of the world’s most 
densely populated nations. Population density, however, 
is uneven and ranges from fewer than 50 persons per km 
(125 per mi*) in the Ardennes to more than 600 persons 
per km? (1,500 per miô) in the densely populated trian- 
gular section of the country located between the cities of 
Antwerp, Brussels, and Ghent. Like all industrialized 
countries, Belgium is also heavily urbanized, with ap- 
proximately 95% of the population living in urban areas 
in 1985. The five major population centers are Brussels, 
Antwerp, Liège, Charleroi, and GHENT. 

Education and Health. Education is compulsory for all 
children aged 6 to 16, and plans exist to extend the age 
range from 5 to 16. The education system is exceedingly 
complex and reflects the linguistic and religious differ- 
ences within the nation. The two principal types of 
schools are the “official” schools, which may be run by 
the state or by a province or municipality, and the “free” 
schools, which may be established by any corporate body 
but are usually run by Roman Catholics. Official schools 
run by the state provide a neutral education, that is, one 
that respects all philosophical and religious views held by 
parents and offers a choice of instruction in Catholicism, 
Protestantism, and Judaism or in nonreligious ethics. The 
official schools run by municipalities or provinces can of- 
fer either a religious or neutral education. The free 
schools, which are predominantly Roman Catholic, pro- 
vide a religious education. Both official and free schools 
are subsidized by the state, which is also charged with 
the responsibility of providing each family with a choice 
between a neutral or religious education. 


The River Bocq, near Ciney, drains portions 
of the Condroz, a plateau in the Ardennes 
foothills that yields wheat, winter rye, barley, 
and potatoes. 
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Tournai’s cathedral 
of Notre Dame, built 
between 1140 and 
1213, is one of 
Europe’s finest 
cruciform basilicas. 
Tournai, in western 
Belgium near the 
French border, was a 
medieval crafts cen- 
ter noted for tapestry 
and copperware. 


The language of instruction is Dutch in Flanders, 
French in Wallonia, and German in the German linguistic 
region. The language of instruction in the Brussels bilin- 
gual area is either French or Dutch, and both French and 
Dutch are required second languages in Flanders and 
Wallonia, respectively. 

The school system comprises three levels: basic 
school, for ages 6 to 12; secondary schools, for ages 12 
to 18; and a third level providing university or other high- 
er education. Nearly 7% of all students attend the third- 
level institutions, of which the six largest are the state 
universities of Ghent and Liège and the French and 
Dutch-speaking universities at Louvain and Brussels. 
Other institutions of higher learning are located in Ant- 
werp, Namur, Mons, and Gembloux. 

More than 90 percent of the population is covered by 
health insurance. All employees are insured against acci- 
dents that occur in the workplace, and widows, retired 
persons, orphans, and the disabled receive free medical! 
care. 

The Arts. The specia! location of Belgium, between 
Latin and Germanic cultures, has resulted in a rich cul- 
tural heritage that encompasses both Flemish and 
French-Belgian artists. 

Among Belgium’s most notable painters are Peter 
BRUEGEL the Elder, Jan van Eyck, Peter Paul RUBENS 
(whose house in Antwerp is now a museum), James En- 
SoR, and the surrealists Paul DELVAUX and René MAGRITTE. 
Also notable are the architect Victor HORTA and composer 
César FRANCK. Belgian writers in French include Charles 
de Coster, Maurice MAETERLINCK, Miche! de GHELDERODE, 
and the detective novelist Georges SIMENON. Belgian writ- 
ers in Dutch include Hendrik Conscience, the poet Guido 
Gezelle, Jan-Albert Goris (pseudonym Marnix Gijsen), and 
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playwright Hugo Claus. (See DUTCH AND FLEMISH LITERA- 
TURE; FLEMISH ART AND ARCHITECTURE.) 


Economic Activity 


Belgium is primarily an industrial and trading nation. It 
rose from ruins in World Wars | and Ii and from the eco- 
nomic dislocations resulting from the loss of the former 
colony of the Congo (now Zaire) in 1960, attained new 
economic peaks in the 1960s and '7Qs, and stagnated 
economically in the 1980s. The economy benefits from 
the nation’s location close to the Rhine-Meuse-Scheldt 
delta, which is one of Europe’s major trading arteries; 
from its dense network of railroads, highways, and navi- 
gable waterways; and from membership in the EUROPEAN 
Community (EC), which is headquartered in Brussels, and 
in the Belgo-Luxembourg Economic Union (BLEU) and 
the Benelux Economic Union. 

Manufacturing. The principal manufacturing industries 
in Belgium are metallurgy, mechanical engineering, 
chemicals, textiles, and glass. The leading products of 
the metallurgical industry are iron, steel, copper, zinc, 
tin, and lead. 

All of the ores required by the metallurgical industry 
are imported, as are much of the coal and other fuels. 
Large quantities of the metals produced are used by the 
mechanical-engineering industries for the manufacture of 
automobiles, building supplies, electrical and other ma- 
chinery, bridges, railroad equipment, weapons, and mu- 
nitions. 

The chemical industry ranks third in importance. It in- 
cludes the manufacture of chemicals from coal (carbo- 
chemicals) and from oil (petrochemicals). The Belgian 
chemical industry produces ammonia, synthetic fertiliz- 
ers, sulfuric acid, and a variety of plastics, paints, soaps, 
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cosmetics, detergents, and pesticides. 

The textile industry, except for the manufacture of 
synthetic fabrics, has declined in recent years but re- 
mains the fourth-ranking industry, with a production of 
cotton cloth, synthetic fabrics, jute cloth, and linen. 

Also important is the glass industry for which domestic 
raw materials are available; Val St. Lambert, near Liège, 
is especially famous for its fine crystal. Other Belgian in- 
dustries include diamond cutting, which is centered in 
Antwerp, paper and printing, food processing, and the 
production of leather goods and footwear. 

Mining. Mining is much less important today than it 
was in the past. The deposits of iron ore, lead, and zinc 
are now exhausted, and coal production has declined 
steadily from 30,000,000 metric tons in 1955 to only 
6,200,000 metric tons in 1985. Most of the coal is used 
to produce coke for local smelters and gas. The leading 
quarry products are limestone, which is used mainly for 
cement; lesser amounts of sand, gravel, and porphyritic 
rocks, which are used mainly for road pavements; and 
blue freestone and decorative Belgian marble for the 
building industry. 

Energy. In 1989, Belgium produced 62.8 billion kW h 
of electricity. Thermal stations produced about three- 
fourths of the electricity, the principal fuels used being 
low-grade coals, by-products from coke processing and oil 
refining, oil, and natural gas. Most of the oil comes from 
the Middle East and the natural gas from the Nether- 
lands. About 15% of all electricity is derived from nucle- 
ar power plants located at Mol, Doel, Tihange, and Chooz 
(a joint Franco-Belgian project). 

Agriculture. Belgium’s farms are small but intensively 
cultivated and high-yielding so that Belgium supplies 
about 80% of all the food it needs and is self-sufficient in 
the production of sugar, vegetables, butter, veal, pork, 
poultry, and eggs. 

Forestry and Fishing. The combined roundwood pro- 
duction for Belgium and Luxembourg in 1980 was 2.6 
million m? (91.8 million ft*); Belgium alone produced 
about 884,000 metric tons (974,442 U.S. tons) of paper 
products in 1982. The principal fishing harbor is OSTEND 
(Oostende), which accounts for more than half of all fish 
landed, and fish are caught from Zeebrugge and Nieuw- 
port. 

Transportation. Belgium has one of the densest net- 
works of road and rail transportation in Europe, including 
1,200 km (746 mi) of major highways and seven interna- 
tional highways. In addition, 1,573 km (975 mi) of navi- 
gable waterways exist. The two principal natural water- 
ways are the Meuse and the Scheldt, interconnected by 
the 129-km-long (80-mi) Albert Canal, which links the 
Liége district with Antwerp, and the Charleroi-Antwerp 
Canal. Other canals connect Bruges and Ghent with the 
sea, and a canal on Dutch territory connects the lower 
Scheldt with the Rhine River. Antwerp is the nation’s 
largest port and the second largest port in Europe after 
Rotterdam. Sabena is the nation’s only airline company, 
and Brussels and Antwerp are the busiest airports. 

Trade. Belgium ranks among the world’s top trading 
nations and handles approximately 4% of all world im- 
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The X-shaped building (foreground) in this photograph of Brussels 
is the headquarters of the European Economic Community, or 
Common Market. Belgium has been a leader in the movement 
toward European unity. 


ports and exports, by value, although it occupies less than 
0.02% of the world’s total land area and has only 0.18% 
of the world’s total population. 

Belgium exports approximately 40% of all industrial 
output and has long been a leader in the elimination of 
customs, tariffs, and other artificial barriers to trade be- 
tween nations. In 1921 it joined with Luxembourg to 
form the BLEU, which abolished the custom frontier be- 
tween the two nations in 1922. In 1948, Belgium agreed 
to the formation of the Benelux Customs Union, which 
was designed to remove customs between the Nether- 
lands, Belgium, and Luxembourg. In 1952 it joined the 
European Coal and Steel Community, which was de- 
signed to provide a more rational and less national basis 
for the manufacture and trade of iron ore, steel, and coal. 
It joined (1958) the European Community (EC), or Com- 
mon Market, which was designed to promote trade among 
the six nations of Benelux, Germany, France, and Italy. 
Also in 1958 it signed the Treaty of Benelux Economic 
Union, which became fully effective in 1960. 


Government 


Belgium’s constitution dates from 1831 and, with the 
United States constitution, is one of the oldest constitu- 
tions in effect today. It provides for a parliamentary king- 
dom, with royal succession reserved to the male line. 
King Baupouin | has reigned since 1951. Legislative 
power Is exercised jointly by the king and the parliament, 
the members of which are elected for 4-year terms. The 
parliament has two bodies: a 212-member Chamber of 
Representatives and a 181-member Senate. Both parlia- 
mentary bodies have equal powers. Executive power is 
vested in the king and his ministers, but no act of the 
king is effective unless countersigned by a minister. All 
adults over the age of 18 must vote and are subject to a 
fine if they do not do so. Extensive revisions to the consti- 


58 BELGIUM 


tution were made in the 1960s and '70s to create the of- 
ficial linguistic and cultural regions. 

The principal political parties are the Christian Demo- 
cratic party, the Socialist party, and the party for Freedom 
and Progress, which draw national support. Important re- 
gional parties include the Volksunie (in Flanders), the 
Rassemblement Wallon (in Wallonia), and the Democrat- 
ic Front of Francophones (in the Brussels region). In re- 
cent elections, the government has been by a coalition of 
the leading parties. 


History 


The territory now called Belgium was inhabited by a group 
of tribes known collectively to the Romans as the Belgae. 
The Belgae were conquered by Julius Caesar in 57 Bc. 
The FRANKS invaded the region in the 5th century, and 
Belgium became part of the Frankish kingdom and in the 
9th century a part of the empire of CHARLEMAGNE. When 
Charlemagne’s empire was divided among his heirs, the 
central area containing Belgium went to LOTHAIR and was 
called Lotharingia. 

In the feudal period from the 9th to the 12th century, 
several principalities arose, including the county of 
FLANDERS, the duchy of BRABANT and Limburg, the bish- 
opric of Liége, and the counties of Hainaut, Namur, and 
Luxembourg. Because of a common culture and a pros- 
perous textile industry during these times, the separate 
territories exhibited a measure of cohesion. These sepa- 
rate territories were again unified during the Burgundian 
period (1384-1482) and subsequently became a part of 
larger political units governed by the Spanish HassBuRGS 
(1506-1700) and, after the War of the SPANISH Succes- 
SION (1700-1713), by the Austrian Habsburgs (1713- 
1794). (See the NETHERLANDS.) 

In 1794 the area was conquered and annexed to 
France. The Congress of Vienna, acting after the defeat of 
Napoleon in 1815, made Belgium part of the new King- 
dom of the Netherlands under WILLIAM |. Disaffection with 
the policies of the Dutch king resulted in a revolt by the 
Belgians in Brussels on Aug. 25, 1830, and proclamation 
of Belgian independence on October 4 of that year. 

In 1831 the Belgians elected Prince Leopold of Saxe- 
Coburg-Gotha as their king, LEorotpD |, and in 1839, Bel- 
gium was recognized by King William as an independent 
state. Leopold | was succeeded by his son LEOPOLD II in 
1865, who acquired the Congo for Belgium, and in 
1909, ALBERT I, nephew of Leopold II, became king. In 
1914 Belgium was occupied by German troops. 

Albert died in 1934, and his son became LEOPOLD III. 
Belgium was again invaded by German armies in 1940, 
and the king, who remained in Belgium while the govern- 
ment fled to exile, was taken prisoner and deported to 
Germany. When Belgium was liberated in 1944, 
Leopold’s brother Prince Charles was appointed regent. 
The “royal question” was constitutionally settled by a 
popular referendum in 1950 that voted in favor of 
Leopold’s return. In 1951, however, he abdicated in favor 
of his son Baudouin |. 

Belgium played an active role in the unity movement 


in Europe that helped recovery in the 196Qs and '70Os. In 
1960, Belgium suffered from the loss of the former colo- 
ny of the Congo and in 1962 granted independence to 
the territory of Ruanda-Urundi, which it had administered 
Since the end of World War |; Ruanda became Rwanda, 
and Urundi the Kingdom of Burundi. 

A divisiveness among the Belgian population came to 
the fore in the 1960s and '70s as pressure grew first for 
the establishment of linguistic regions and later for cul- 
tural regions. In 1980, Flanders and Wallonia were grant- 
ed limited autonomy, which in effect transformed Bel- 
gium into a federation. Brussels was exempted from the 
new regional arrangement. Areas of conflict remained, 
however, and the language question precipitated a pro- 
longed cabinet crisis in 1987 and 1988. 


Belgrade Belgrade (Serbian: Beograd) is the capital 
of Yugoslavia and of its constituent republic, Serbia, and 
has a population of 1,470,073 (1981). It is located on 
the Sava River at its junction with the Danube. The name 
Belgrade means “white fortress” and was given to the 
medieval castle built on the steep bluff overlooking the 
rivers. Belgrade is by far the largest city on the Danube 
between Budapest and the Black Sea. An important river 
port, it also contains the chief rail center in eastern Yu- 
goslavia and is linked by highway with Zagreb. 

Situated on bluffs rising 60-90 m (200-300 ft) above 
the river, Belgrade occupies an ancient stronghold. The 
Romans established their frontier fort of Singidinum 
there, and the Serbs a fortress that became the capital of 
the small state of Serbia during the Middle Ages. The 
growth of the city in recent years has resulted largely from 
its position as capital of the Yugoslav state. The ancient 
fortress, the Kalemegdan, still stands. It is still basically 
medieval, although remodeled by the Turks, and it con- 
tains a military museum. 

The southern part of the city is the business district, 
with the former royal palace and the Skupština (“parlia- 
ment house”). Residential suburbs stretch to the south- 
east, south, and southwest. Industrial districts lie mainly 
along the Danube and Sava. Manufacturing industries in- 
clude engineering, metal working, textiles, and food pro- 
cessing. 

Belgrade has a university (1863), a surviving Turkish 
mosque, a 19th-century Orthodox cathedral, and an im- 
portant ethnic and folklore museum. It also contains a 
number of parks and open spaces. 

The Roman settlement was destroyed by a succession 
of barbarian invaders, and the site was later occupied by 
the white fortress of the Slavs. In 1500 the city became 
the capital of Serbia, but it was captured by the Turks 
soon afterward. Thereafter it was the scene of continuous 
fighting between the Turks and Austrians, who captured 
and lost it three times. Although incorporated by Austria 
into the revived Serbian state, it housed a Turkish garri- 
son until 1867, when Serb nationalists finally drove the 
garrison out. 

Belgrade became the capital of Yugoslavia in 1918. It 


rama, Era eraa 


Hie ae 


was severely damaged during World War Il, when it was oc- 
cupied by the Germans, but was fully restored after the war. 


Belgrano, Manuel Manuel Belgrano, b. June 3, 
1770, d. June 20, 1820, was one of the leaders of the 
Struggle for Argentinian independence. As secretary of 
the Buenos Aires merchants’ guild, he was a prominent 
advocate of economic and educational reforms. He first 
distinguished himself in the 1806-07 campaign to repel 
the British invasion of Buenos Aires. Joining the revolu- 
tion of May 1810, he became a member of the patriot 
junta and, as a general of its forces, defeated the Spanish 
royalists in early clashes in Paraguay, Chile, Peru, and 
Uruguay. Routed at the battles of Vilcapugio and Ayohu- 
ma in 1813, Belgrano was replaced by José de San MAR- 
TIN. Belgrano jouneyed to Spain to negotiate indepen- 
dence in 1815, but his efforts failed. He returned to 
South America, where he commanded troops in Peru and 
Argentina from 1816 to 1819. 


Belisarius [bel-i-sair’-ee-uhs] Belisarius, b. c.505, d. 
March 565, was a brilliant general responsible for many 
of the successes of the Byzantine emperor JUSTINIAN I. 
After victories against the Persians (527-31), he helped 
suppress the Nika Riot in Constantinople (532) and won 
North Africa from the Vandals in 533. His next campaign, 
in 535, was against the Ostrogoths in Italy; after initial 
successes, he was recalled in disfavor in 540. His final 
campaigns in Italy (544-48) were unsuccessful because 
Justinian failed to supply enough troops. 


Beliveau, Jean [bel-ee-voh’] Jean Beliveau, b. Trois- 
Rivières, Quebec, Aug. 31, 1931, was a high-scoring 
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Belgrade, a port 
city at the conflu- 
ence of the Sava 
and Danube 

rivers, has 
become a center of 
Yugoslavia’s tourist 
industry. Despite 
the contemporary 
atmosphere of the 
Yugoslavian 
capital, ancient 
Slavic and 

Turkish influences 
are still 

discernible. 


center for the Montreal Canadiens of the National Hockey 
League. During his career (1953-71), the rugged Bel- 
iveau, who was 1.9 m (6 ft 3 in) tall and weighed 93 kg 
(205 Ib), scored 1,219 points on 507 goals and 712 as- 
sists. While leading his team to the playoffs 16 consecu- 
tive times and to 10 Stanley Cup championships, he also 
set the NHL record for the most points scored in postsea- 
son games— 176; 79 goals and 97 assists. In 1956 and 
again in 1964, Beliveau was named the league’s most 
valuable player and was chosen to the NHL all-star team 
10 times. He was named to the Hockey Hall of Fame in 
1972, the year after he retired. 


Belize [buh-leez’] Belize is the northernmost nation of 
Central America. It is bordered by Mexico on the north, 
Guatemala on the south and west, and the Caribbean Sea 
on the east. BELMOPAN, a small inland town protected 
from the fury of tropical storms, became the capital in 
1970. It replaced the coastal Belize City, which is the 
nation’s largest urban center, with a population of 
55,1001 (985): 

Known as British Honduras until 1973, the former 
British colony achieved self-government in 1964. On 
Sept. 21, 1981, Belize was granted independence, end- 
ing more than 300 years of British colonial presence on 
the American mainland. The government is headed by a 
prime minister. The bicameral legislature, the National 
Assembly, comprises an appointed Senate and an elected 
House of Representatives. 


Land and People 


The coast of Belize is swampy and lined with lagoons; 
numerous reefs and cays, or low islands, lie off the coast. 
Most of the interior is a low-lying savanna, much of which 
was originally covered by hardwood forests. Several short 
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BELIZE 


Land: Area: 22,965 km* (8,867 mi’). Capital: Belmopen 
(1988 est. pop., 3,694). 


People: Population (1990 est. ); 219,700. Density 
(1986 est.): 9.6 persons per km? (24.8 per mi’). Distribu- 
tion (1981): 62% urban, 38% rural. Official language: 
English. Major religions: Roman Catholicism, Methodism, 
Anglicanism. 


Government: Type: independent state within Common- 
wealth of Nations. Legislature: National Assembly. Politi- 
cal subdivisions: 6 districts. 


Economy: GDP (1985): $226 million; $1,285 per capi- 
ta. Labor distribution (1984): agriculture——30%; services 
— 16%; government—15.4%; commerce—1 1.2%; man- 
ufacturing —10.3%. Foreign trade (1988 est.): imports— 
$176 million; exports—$120 million. Currency: 1 Bel- 
izean dollar = 100 cents. 


Education and Health: Literacy (1990): 93% of adult 
population. Universities (1987): 1. Hospital beds (1984): 
559. Physicians (1984) 78. Life expectancy (1990): 
women—/72;, men—6/7. Infant mortality (1990): 35 per 
1,000 live births. 









and turbulent rivers flow through Belize. In the south are Ciudad Chey tyale lh 
the Maya Mountains. The average mean rainfall is 2,070 ce 
mm (81.5 in), and the temperature range is 16°-32° C 
(60°-90° F). 

The population consists of three groups, plus a small 
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Economy and History 


During the 19th and early 20th centuries, the economy 
was based on the exploitation of the country’s hardwood 
forests, largely exhausted today. In recent decades the 
production of citrus fruits and sugar has been developed, 
and these are now among Belize’s principal exports. 
During most of the Spanish colonial period, Spain 
claimed sovereignty. From the mid-17th century, British 
freebooters settled in the area, using it as a base for pri- 
vateer operations in the West Indies. In the mid-19th 
century Belize became a British crown colony. Mean- 
while, Guatemala had assumed Spain’s traditional claim 
to Belize. An agreement was reached in 1859 with the 
British to establish borders and recognize British control 
of the region in return for construction of a road into Gua- 
temala, but no such road was ever built. The Guatema- 
lans subsequently reasserted their claims, and negotia- 
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tions to settle the issue continued for decades. 

In 1984, in the nation’s first parliamentary elections 
since independence, Manuel Esquivel’s United Demo- 
cratic party decisively defeated the People’s United party 
under Prime Minister George Cadle Price. In the elections 
of 1989, however, Price was returned to office. 


Belknap, William Worth [bel’-nap] William 
Belknap, b. Newburgh, N.Y., Sept. 22, 1829, d. Oct. 13, 
1890, U.S. secretary of war (1869-76), was at the center 
of one of the scandals that shook President Ulysses S. 
GRANT'S administration. A lawyer, he was a Union officer 
in the Civil War and an internal revenue collector in lowa 
before his appointment to the cabinet in 1869. In 1876 
impeachment proceedings were initiated against Bel- 
knap, who was accused of accepting bribes from trading- 
post agents on the Indian reservations. He resigned 
and later resumed private law practice. 


bell A bell is a hollow vessel that produces a sound 
when struck by a clapper on its inside or by a hammer or 
mallet on the outside. Although most modern bells are 
metal, many are made of wood, horn, glass, or clay. Cast 
bells were made in the Bronze Age; the art was lost to 
Europe and rediscovered there only in the 8th or 9th cen- 
tury. The largest bell ever cast is the Tsar Bell in Moscow: 
itis 5.75 m (19 ft) high, 6.75 m (22 ft) in diameter, and 
weighs 181 metric tons (200 U.S. tons). 

In non-Western cultures, bells are often associated 
with magic and ritual. They are hung as purifying agents 
on priestly robes, on animals, and near doors; they are 
used to signal; and they are used in court orchestras. 

Large bells are often associated with religious activi- 
ties. The first European use of bells in the church dates 
back to the 6th century. Steeple bells are rung to call the 
faithful to worship, to mark important points in the ser- 
vice, and to announce births, deaths, and victories. 

Suspended bells can be sounded in three ways: (1) 
chiming, in which the bell is moved to a point where the 
clapper will strike the rim; (2) ringing, in which the bell is 
swung in a full circle; and (3) clocking, in which the 
Clapper is moved while the bell remains stationary. 

Sets of bells less than two octaves in range are called 
chimes. They are used principally for noting the time. Rus- 
sian chimes, called zvon, are played in repetitive series. 

Carillons are sets of bells with a range of between two 
and four octaves. They are usually hung in a tower and are 
operated from a keyboard. More complex music can be 
played on a carillon than on chimes. Carillons are espe- 
cially popular in the Netherlands and in England. 

Change ringing, which is the practice of ringing a set 
of tuned bells in mathematical permutations, is found 
primarily in England. One ringer is responsible for each 
bell, and usually 5 to 12 bells are used for a ring. The 
ringing of a simple change takes several hours. Handbells 
may be used for practicing change ringing, although they 
are more often played by bell choirs, which have become 


popular in some U.S. churches. 

In the modern orchestra, tubular bells, tuned tubes of 
various lengths but all of one diameter, are used. 

Famous bells include the great bell of the Cathedral of 
Notre Dame, Paris; Big Ben in the Clock Tower of the 
British Houses of Parliament, Westminster, London; bells 
of St. Peter’s in Vatican City; and, although it does not 
ring any longer, the Liberty Bell in Independence Hall, 
Philadelphia. 


Bell, Alexander Graham Alexander Graham Bell, 
b. Scotland, Mar. 3, 1847, d. Aug. 2, 1922, was the in- 
ventor of the TELEPHONE and a number of other devices. In 
addition to his own great drive and energy, a number of 
external factors aided him in his work on the telephone. 
Born into a family deeply interested in the areas of 
speech and deafness, he was trained by his father and 
grandfather in public speaking and in teaching the deaf 
to speak. He also studied anatomy, physiology, and music. 

After Bell’s two brothers died of tuberculosis, and he 
was threatened by the disease, his family moved in 1870 
to a more healthful location in Ontario, Canada. A few 
years later, Bell became a professor of vocal physiology at 
Boston University. 

At this time he was already nurturing the idea of 
transmitting speech by electrical means. An increasing 
interest in electricity led him to try to develop a harmonic 
TELEGRAPH, which would make it possible to transmit sev- 
eral telegraph messages over the same line. In 1875 he 
discovered the principle that made the telephone possi- 
ble. The basic patent was granted Mar. 7, 1876. On Mar. 
10, 1876, Bell transmitted the first message ever sent by 
telephone—“Mr. Watson, come here, | want you”—to his 
assistant, who was linked by wire and receiver to the 
sending device in Bell’s office. 

In 1877, Bell married Mabel Hubbard, who was deaf 
(as was his mother), and in 1882 he became a U.S. citi- 
zen. Bell was active in many fields and invented a num- 
ber of other devices. He had much to do with the found- 
ing (1880) of the important magazine Science, was 


Alexander Graham 
Bell placed the call 
that formally inaugu- 
rated telephone ser- 
vice between New 
York City and Chicago 
in 1892. The Scottish- 
American scientist 
received the first 
patent on the 
telephone in 1876. 
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president of the National Geographic Society from 1898 
to 1904, and was made a regent of the Smithsonian In- 
stitution in 1898. After 1895 his technical interests 
turned to aviation. He invented the tetrahedral kite, and 
under his patronage a group called the Aerial Experiment 
Association was formed in 1907. The group developed 
the HYDROFOIL, a new form of speedboat. 


Bell, Andrew Andrew Bell, b. Mar. 27, 1753, d. Jan. 
27, 1832, was a Scottish clergyman and one of the in- 
ventors of the monitorial system of teaching. In 1789 he 
became superintendent of a school in India for the or- 
phaned children of European soldiers. Because teachers 
were scarce, Bell devised a system in which he taught the 
more able students and they each taught 25 to 30 other 
pupils. Bell’s monitorial system, modified by Joseph 
LANCASTER, was widely used in England and in the United 
States in the early 1800s. 


Bell, Clive The English art and literary critic Clive 
Bell, b. Sept. 16, 1881, d. Sept. 18, 1964, figured 
prominently in the BLoomsBury GRouP. Educated at Cam- 
bridge, he married (1907) Vanessa Stephen, sister of Vir- 
ginia Woolf. Some of Bell’s best criticism is found in Art 
(1914), in which he expounded on his theory of “signifi- 
cant form,” and in Since Cézanne (1922), in which he 
championed modernism in art. 


Bell, John John Bell, b. near Nashville, Tenn., Feb. 
15, 1797, d. Sept. 10, 1869, was a leader of the Whig 
party in Tennessee. An influential lawyer, he sat in the 
U.S. House of Representatives from 1827 to 1841. He 
was originally a Jacksonian Democrat, but he aligned with 
the Whigs in opposing Andrew JACKSON’s successful cam- 
paign against the BANK OF THE UNITED STaTEs. Bell served as 
secretary of war (1841) under President William Henry 
Harrison. He then went to the Senate (1847-59), where he 
led conservative Southerners who opposed secession. In 
1860, Bell was the presidential candidate of the CoNsTITu- 
TIONAL UNION PARTY, which sought to hold the Union to- 
gether until North-South hostility ebbed. He carried only 
Tennessee, Kentucky, and Virginia. After Tennessee’s Se- 
cession on May 7, 1861, Bell retired from public life. 


Bella Coola [bel’-uh koo’-luh] The Bella Coola, a 
North American Indian tribe of the central coast of British 
Columbia, Canada, lived on the upper reaches of Burke 
and Dean channels, North and South Bentinck Arms, and 
the lower Bella Coola River when encountered by (1793) 
overland explorer Alexander Mackenzie. They spoke a 
Coast Salish language that became distinct from other 
Salish languages several thousand years ago. 

Bella Coola winter villages were small and were occu- 
pied by single local groups whose members were usually 
related to one another. A Bella Coola specialty, apparent- 
ly reflecting scarcity of level beaches along the steep- 


walled channels, were the pile dwellings they built that so 
impressed Mackenzie. In the 19th century the Bella Coo- 
la population diminished from an estimated 5,000 to 
1,000. At present, some 600 members of the tribe are 
living at the village of Bella Coola, in the vicinity of their 
ancestral lands. 


belladonna Belladonna, or deadly nightshade, Atro- 
pa belladonna, is a poisonous plant of the potato family, 
Solanaceae. Native to Europe and Anatolia, it is grown 
extensively in North America. Belladonna is a herbaceous 
perennial that grows from a creeping rootstock to a height 
of 1.5 m (5 ft). The oval leaves have smooth edges and 
are positioned singly along the stem; the solitary, purplish 
flowers are bell-shaped, about 2.5 cm (1 in) long, and 
upon maturity produce a brownish or blackish berry about 
the size of a cherry. All parts of the plant contain poison- 
ous chemicals, called alkaloids, but the berries are most 
often responsible for poisoning in humans, especially chil- 
dren. The leaves and roots contain atropine, which is used 
as an antispasmodic in treating asthma and hyperacidity. 
See also: MEDICINAL PLANTS. 





Belladonna, also known as deadly nightshade, produces bell-like 
flowers and a black berry that yields purple juice. All parts of the 
plant are poisonous if eaten. The plant was called belladonna, Ital- 
ian for “beautiful lady,” because women used it as a cosmetic to 
dilate their pupils. 


Bellamy, Edward The writer Edward Bellamy, Db. 
Chicopee Falls, Mass., Mar. 26, 1850, d. May 22, 1898, 
is best known for his novel Looking Backward, 2000- 
1887 (1888), a critique of American capitalism. Bellamy 
depicts the utopian society of the year 2000, what he 
called a “cooperative commonwealth” in which competi- 
tive capitalism is dead. To a man miraculously transport- 
ed into the future, Bellamy believed, the injustices of the 
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19th century would be apparent. The book inspired inter- 
est in socialism and led to the formation of Nationalist 
clubs that advocated the nationalization of public services. 


Bellarmine, Saint Robert [bel’-ahr-myn] Robert 
Bellarmine, b. Oct. 4, 1542, d. Sept. 17, 1621, an Ital- 
ian Roman Catholic theologian and cardinal, earned his 
fame as a controversial writer during the CoUNTER-REFOR- 
MaTION. He was originally named Roberto Francesco Ro- 
molo Bellarmino. In 1560 he became a Jesuit and served 
on the faculties of the University of Louvain (Belgium) 
and the Collegium Romanum (Rome). Among his publi- 
cations is Controversies, a 3-volume work opposing the 
Protestant Reformation. 

Bellarmine got into trouble over his teaching on indi- 
rect papal power, by which he meant that the use of tem- 
poral or political power is permitted only when the spiri- 
tual power of the pope is threatened. The first volume of 
the Controversies was almost placed on the Index, de- 
spite his usual ULTRAMONTANISM, Or strongly papal point of 
view. He was proclaimed a saint in 1930 and a doctor of 
the church in 1931. Feast day: May 17 (formerly May 13). 


Belleau Wood [bel’-oh] Belleau Wood (French: Bois 
de Belleau) is an area of dense tree growth and large 
boulders just south of Belleau village in the Aisne depart- 
ment of northern France. It was the scene of an important 
World War | battle in which U.S. troops stopped the Ger- 
man advance, June 6-25, 1918. In honor of the 4th 
Marine brigade of the U.S. 2d Army division, it was re- 
named Bois de la Brigade Marine, and a U.S. war memo- 
rial is located in the woods 8 km (5 mi) northwest of 
Château-Thierry. 


Bellerophon [buh-lair’-uh-fahn] In Greek mythology, 
Bellerophon was a descendant of Sisyphus, the founder 
of Corinth. While he was visiting King Proetus in Argos, 
the king’s wife tried to seduce Bellerophon, but he re- 
fused her advances. Angered, the queen accused Bellero- 
phon of improper conduct. King Proetus then sent Bel- 
lerophon with a message to his father-in-law, lobates of 
Lycia; the message was to kill the bearer of the note. lo- 
bates imposed a series of tests on Bellerophon, including 
defeating the chimera, a lion-goat-serpent monster, which 
Bellerophon killed with the aid of the winged horse PEGA- 
sus. lobates allowed Bellerophon to marry his daughter 
Philonoe. 


belles lettres [bel let’-run] The term belles lettres 
(French: “fine letters”) now denotes literary studies, the 
aesthetics of literature, and even light literature so long as 
it is elegant and urbane. The essay is the ideal vehicle for 
the belletrist. Originally the term was applied to such 
matters as grammar, rhetoric, and poetry and was the 
equivalent of humaniores litterae (Latin: “the more hu- 
mane letters”). Jonathan Swift seems to have been the 


first to use the term in English literature, in The Tatler 
(no. 230, 1710). 


beliflower Bellflowers constitute a divergent genus, 
Campanula, of flowering herbaceous plants of the Cam- 
panulaceae family. They produce bell- or wheel-shaped, 
usually blue flowers. The blue varieties are called blue- 
bells. Bellflowers vary greatly in size. C. caespitosa is a 
tiny plant that is commonly used in rock gardens. C. py- 
ramidalis is a garden perennial that grows to heights of 
1.5 m (5 ft) or more. 

A few bellflowers bloom in May, but most bloom in 
June and July, and some last into August. Many bellflow- 
ers are perennials, although some are annuals or bienni- 
als. The wide diversity of types in the genus makes some 
species of this flower adaptable to almost every flower 
garden. 


Belli, Melvin [bel'-y] Melvin Mouron Belli, b. Sonora, 
Calif., July 29, 1907, became one of the most successfut 
U.S. trial lawyers of the 1960s and ’70s. Known for his 
flamboyant courtroom tactics, he appeared for the de- 
fense in numerous murder trials, and his success in win- 
ning large settlements in personal injury and medical 
malpractice cases earned him the title “King of Torts.” 
He defended (1964) Jack Ruby, the killer of President 
John F. Kennedy’s assassin, Lee Harvey OswaLp. 


Bellingshausen, Fabian Gottlieb von [bel’ingz- 
how-zen, fahb’-yahn gawt’-leeb fuhn] Fabian Gottlieb 
von Bellingshausen, b. Sept. 20 (N.S.), 1778, d. Jan. 24 
(N.S.), 1852, a Russian naval officer and scientist, com- 
manded the 1819-21 Russian expedition to Antarctica 
that was the first to circumnavigate that continent. The 
Russians claim that he actually discovered the continent 
during this voyage on the Vostok because he sighted Al- 
exander | Land (which later proved to be an island) within 
the Antarctic Circle on Jan. 29 (N.S.), 1821. He probably 
sighted the mainland on Jan. 28 (N.S.), 1820, but Bell- 
ingshausen himself was cautious in his claims. 


Bellini (family) [bel-lee’-nee] Jacopo Bellini, 1400- 
70, and his sons Gentile, c.1429-1507, and Giovanni, 
c.1430-1516, were central figures in the development of 
drawing and painting in Renaissance Venice. 

Jacopo Bellini. As a young artist Jacopo was exposed 
first to the elaborate, colorful Venetian Gothic style. His 
few surviving paintings are strongly Gothic in style. Some 
of his drawings (collected in two large books, one in the 
Louvre and the other in the British Museum), however, 
are characterized by the use of one-point perspective. 
Others depict convincingly articulated figures in land- 
scapes and in complicated architectural settings, as, for 
example, in The Flagellation (c.1450) in the Louvre vol- 
ume. Jacopo received many important commissions for 
religious works in Venice and in Padua. 
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Gentile Bellini. Gentile quickly became one of the most 
highly regarded painters in Venice. In 1479 he was sent 
by the Venetian senate to Constantinople at the request of 
Sultan Mehmed II, whose portrait he painted (1480; Na- 
tional Gallery, London). 

Gentile was particularly successful in the creation of 
the extended narrative cycles commissioned by religious 
confraternities in Venice for their meeting houses. Typical 
are the scenes depicting miracles of the true cross, paint- 
ed in 1496-1501 for the Confraternity of St. John the 
Evangelist (Accademia Gallery, Venice). Gentile’s style 
does not convey great emotional depth but instead relies 
on straightforward, incisive, and dignified representation. 

Giovanni Bellini. Appointed painter to the Venetian Re- 
public in 1483, Giovanni remained the outstanding 
painter in Venice until his death in 1516. His most fa- 
mous pupils in his later years were Giorgione and Titian. 
In his official capacity Giovanni was required to paint the 
doge’s portrait and numerous votive images; many other 


patrons commissioned portraits from him as well. 

His most sympathetic theme was the Virgin and Child, 
to which he brought an amazing range of subtly differen- 
tiated interpretations, as in The Madonna with the Greek 
Inscription (1470s; Brera Gallery, Milan) and The Ma- 
donna of the Trees (1487; Accademia Gallery, Venice). 
Two major secular works survive: the handsome Feast of 
the Gods (National Gallery, Washington, D.C.), begun late 
in his career (1514) for Alfonso d’Este, ruler of Ferrara, 
and later finished and somewhat amended by Titian; and 
Toilet of Venus, also known as Venus with Mirror (1515; 
Kunsthistorisches Vienna Museum), Giovanni’s only 
known female nude. 

Giovanni is associated with the gradual adoption of oil 
painting in preference to tempera that occurred in the 
later 15th: and the early 16th century. The nature of his 
painting materials is not yet fully understood, although he 
became more and more skilled in the use of glazes. Gio- 
vanni’s late works, such as the San Zaccaria altarpiece, or 


The Transfiguration (c. 1480) illustrates Giovanni Bellini's use of color and glaze techniques to create luminous atmospheric effects. One 
of the masters of the Renaissance, Bellini combined landscape and figure painting in many of his religious works. Both his father and 
brother were painters, although of lesser stature. (Museo di Capodimonte, Naples.) 
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Enthroned Madonna with Four Saints (1505; San Zac- 
caria, Venice), are in the spirit of the High Renaissance. 


Bellini, Vincenzo [be!l-jee'-nee, veen-chayn’-tsoh] Vin- 
cenzo Bellini, b. Catania, Nov. 3, 1801, d. Sept. 23, 
1835, was one of the greatest Italian composers of opera 
in the 19th-century style known as BEL CANTO. He was first 
trained by his father and grandfather, both organists, and 
then studied at the conservatory at Naples. 

In 1825-26, Bellini wrote Bianca e Fernando in Na- 
ples for the impresario Barbaja, who gave him a commis- 
sion for Milan’s La Scala the following year. The result, // 
Cirata, caused a sensation and won Bellini international 
fame; it challenged Rossini’s style of vocal brilliance with 
a new lyricism and simplicity that became Bellini’s hall- 
mark. Although never more than adequate as a harmonist 
or orchestrator, Bellini was a master of vocal subtlety and 
melodic beauty. / Capuletti ed i Montecchi (Venice, 
1830), freely based on Shakespeare’s Romeo and Juliet, 
won success for the soprano Giuditta Pasta in the female 
“trouser” role of Romeo. With La Sonnambula (Milan, 
1831), Bellini created a lead part that was to be among 
the most popular soprano roles for decades. Norma (Mi- 
lan, 1831), while not initially a success, became Bellini’s 
most admired work, its title role still one of the supreme 
tests for the dramatic soprano. His last opera, / Puritani, 
for the Italian Theater in Paris (1835), is perhaps his 
most artful score and contains one of the classic mad 
scenes in all opera. 

Bellini was the idol of Paris, an admired friend of its 
leading musicians and artists, when he died at age 33. 
He was buried in Paris’s Pére Lachaise cemetery. 


Bello, Andrés Andrés Bello, b. Nov. 29, 1781, d. 
Oct. 5, 1865, was a prominent Venezuelan poet, philolo- 
gist, and philosopher. In 1810 he left Venezuela to live in 
England and in 1829 went to Chile, where he taught. 
Bello’s principal poetical works, such as “Alocucion a la 
poesia” (Allocution to Poetry, 1823) and “Silva a la agri- 
cultura de la zona torrida” (Ode to the Agriculture of the 
Torrid Zone, 1826), suggested the concept of literary 
Americanism that became a vital force in Latin-American 
literature. His Principios del derecho de gentes (Princi- 
ples of International Law, 1847) and his Chilean Civil 
Code (1855) were influential in the formulation of sever- 
al national civil codes. Of his three principal works on the 
Spanish language, Gramática de la lengua castellana 
(Grammar of the Castilian Languages, 1847) is the most 
monumental. 


Belloc, Hilaire [bel’-uhk] Hilaire Belloc, b. July 27, 
1870, d. July 16, 1953, was a Roman Catholic polemi- 
cist, historian, biographer, essayist, travel writer, poet, 
and novelist. Born in France and married to an American, 
he became a British subject in 1902. Belloc is best re- 
membered today for such light comic verse as The Bad 
Child’s Book of Beasts (1896) and Cautionary Tales 


(1908). In The Servile State (1912) he attacked both 
capitalism and socialism, favoring the Middle Ages as the 
most enlightened period of Western culture. The Post- 
master General (1932) is considered the best of his light 
novels. 


Bellotto, Bernardo Bernardo Bellotto, b. Jan. 30, 
1721, d. Nov. 17, 1780, was a Venetian painter of city 
scenes that have an almost photographic immediacy. The 
nephew of the renowned painter CANALETTO, Bellotto 
sometimes added “Canaletto” to his signature on a paint- 
ing, thereby creating confusion as to the identity of the 
artist. Most `of his paintings, however, can be distin- 
guished by a cool, almost gray tonality, which is especial- 
ly evident in the work he did after 1747, when he was 
appointed court painter at Dresden. 

Bellotto’s most famous works are the series of large 
canvases depicting the city and environs of Dresden, such 
as The Market-Place, Pirna (1753; Kunsthistorisches 
Museum, Vienna). He also painted a superb series of 
views of Warsaw (National Museum, Warsaw). His paint- 
ings of both cities were resources during modern recon- 
Struction. 


Bellow, Saul The American writer Saul Bellow, b. 
Lachine, Quebec, June 10, 1915, won the Nobel Prize 
for literature in 1976 and also received the National Book 
Award three times—for The Adventures of Augie March in 
1953, Herzog in 1965, and Mr. Sammiler’s Planet in 
1970. The son of Russian emigré parents who moved 
from Canada to Chicago when he was nine, Bellow had a 
rough-and-tumble adolescence among the Jewish minori- 
ty in a Polish neighborhood on Chicago's West Side. He 
won a scholarship to the University of Chicago but trans- 
ferred to Northwestern University. He taught (1938-42) 
at the Pestalozzi-Froebel Teachers’ College and briefly at 
several universities. Since 1962 he has been a professor 
at the University of Chicago and a fellow of its Committee 
on Social Thought. 


Saul Bellow, one of 
the major American 
literary figures of the 
20th century and a 
Nobel Prize winner, 
explores the 
resiliency of the 
human spirit in his 
novels and Stories. 
The appeal of 
Bellow’s protagonists 
les in their blend of 
humor, nerve, and 
compassion. 
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Bellow’s first published story, “Two Morning Mono- 
logues,” appeared in 1941 in the Partisan Review. Bel- 
low won his first large popular audience with The Adven- 
tures of Augie March (1953), a boisterous, picaresque 
narrative filled with the popular idiom of Chicago's 
streets. Described aS a modern, urban Adventures of 
Huckleberry Finn, it narrates the growth and education of 
a young Chicagoan. Four of Bellow’s early novels—Dan- 
gling Man (1944), The Victim (1947), Seize the Day 
(1956), and Henderson the Rain King (1959)—portray 
the moral and psychological dilemmas of protagonists 
caught in moments of crisis that force them to examine 
their lives and face the truths of their identities. Later 
works include the novels Herzog (1964), Mr. Sammler’s 
Planet (1969), Humboldt’s Gift (1975; Pulitzer Prize, 
1976), The Dean’s December (1982), and More Die of 
Heartbreak (1987); the stories in Mosby’s Memoirs 
(1968) and Him with His Foot in His Mouth and Other 
Stories (1984); a play, The Last Analysis (1964); and an 
account of his experiences in Israel, To Jerusalem and 
Back (1976). 


Bellows, George George Wesley Bellows, b. Colum- 
bus, Ohio, Aug. 12, 1882, d. July 8, 1925, is probably 
the best-known member of the group of American paint- 
ers dubbed the ASHCAN SCHOOL for their honest and vivid 
depiction of seedy urban locales and their inhabitants. 

Until about 1920 Bellows worked in the bold and vig- 
orous style inherited from his teacher Robert HENRI, 
through which he conveyed the gusto of his subjects. His 
Stag at Sharkey’s (1909; Cleveland Museum of Art) is an 
unforgettable scene: a brutal prize fight in the back room 
of a saloon. In Forty-Two Kids (1907; Corcoran Gallery of 
Art, Washington, D.C.), a painting of slum children swim- 
ming among the rotting wharves along Manhattan’s East 
River, Bellows achieves both social realism and a lively 
outdoor scene, without sentimentality. His portraits are 
much admired for their combination of cool observation 
and sympathetic treatment of the subject. Bellows took 
up lithography in 1916 and raised the status of that me- 
dium, previously considered only a commercial process in 
the United States. 


Bell’s theorem in theoretical physics, Bell’s theo- 
rem is a mathematical result that follows from the long- 
held assumption that the properties of a subatomic ob- 
ject, such as an electron, are independent of measure- 
ments made on any other physical system. This so-called 
local reality condition was first stated by Albert Einstein 
and coworkers in 1935. 

In 1964, John Bell, a theoretical physicist from 
Northern Ireland, who was on the staff at CERN, in Gene- 
va, extended the Einstein assumption. He showed that for 
two Spinning particles that begin with zero spin and then 
separate, any theory incorporating Einstein's local-reality 
condition should lead to results in three sets of measure- 


ments that satisfy a certain mathematical inequality— 
now called Bell’s inequality. In subsequent tests Bell's 
inequality was not satisfied, indicating that Einstein’s lo- 
cal-reality condition must be abandoned. 


Belluschi, Pietro [bel-loos’-kee] Pietro Belluschi, b. 
Ancona, Italy, Aug. 18, 1899, one of America’s foremost 
regional architects, dominated the developing architec- 
ture of the Pacific Northwest in the 1930s and ’40s. His 
major commissions reflect the INTERNATIONAL STYLE, as in 
the Equitable Saving and Loan Association Building 
(1948) in Portland, Oreg.; his small-scale domestic and 
religious designs, executed in wood, were inspired by in- 
digenous vernacular structures. Later works, designed 
primarily in collaboration with other architects, include 
the overscaled Pan American World Airways Building 
(1963) in New York City (with Walter Gropius), the Juil- 
liard School of Music (1968) for New York’s Lincoln 
Center, and the Bank of America (1969) and Symphony 
Hall (1980) in San Francisco. 


Belmondo, Jean Paul [bel-mawn-doh’] Jean Paul 
Belmondo, b. Apr. 9, 1933, is a French film actor noted for 
his Bogart-like impersonations of unromantic heroes in 
films of the French New Wave. His films include A Bout de 
Souffle (1959), Cartouche (1962), That Man from Rio 
(1964), Pierrot le Fou (1965), Le Voleur (1967), Borsalino 
(1970), Stavisky (1974), L’Animal (1977), Incorrigible 
(1980), L’As des As (1982), and Joyeuses Pâques (1984). 


Belmonte, Juan [bel-mohn’-tay] Juan Belmonte, b. 
Apr. 14, 1892, d. Apr. 2, 1962, was a Spaniard who 
revolutionized bullfighting by his graceful movements and 
by maintaining dangerous proximity to the animals he 
challenged. In a career that began in 1910 and ended in 
1936, the slightly built Belmonte used cunning and 
quick moves to edge close to bulls, and this daring estab- 
lished the pattern for the great matadors who followed him. 


Belmopan [bel-moh’-pahn] Belmopan (1986 pop., 
3,500) has been the capital city of Belize (formerly Brit- 
ish Honduras) since May 1970. It is located at Roaring 
Creek on the Belize River, 80 km (50 mi) inland from the 
former capital, Belize City. The site for the new capital 
was chosen after hurricane Hattie and an accompanying 
tidal wave devastated Belize City on Oct. 31, 1961. 


Belo Horizonte [bel-ohr-ee-zohn’-tay] Belo Horizon- 
te is the capital of Brazil’s leading mineral-producing 
State, Minas Gerais, and is located in eastern Brazil, 354 
km (220 mi) north of Rio de Janeiro. It has a population 
of 2,144,129 (1985). Brazil's first modern planned city, 
Belo Horizonte has wide tree-lined avenues that were laid 
out like the spokes of a wheel in 1897 on a site near the 
geographic center of the state. Belo Horizonte is an im- 
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portant market for local crops and livestock and is a 
transportation center. Cotton from the Sao Francisco Riv- 
er valley keeps the city’s many textile mills busy. Im- 
mense deposits of iron from nearby Itabira supply the 
steel mills. Industrial development has been rapid since 
1950, and many factories have been built in the Cidade 
Industrial, about 16 km (10 mi) from the city’s center. 

The picturesque garden suburb of Pampuhla, site of 
the busy metropolitan airport, is noted for the magnificent 
buildings designed by the architect Oscar NIEMEYER, par- 
ticularly the Chapel of São Francisco. The University of 
Minas Gerais (1927) and Catholic University (1959) are 
in the city. 


Belorussia [byeloh-ruhsh’-uh] Belorussia (or Byelo- 
russia) is one of the 15 constituent republics of the 
USSR. It is located on the country’s western border, ad- 
joining Poland. The area is 207,600 km° (80,134 mi’), 
and the population is 9,878,000 (1984 est.). The repub- 
lic’s capital is MINSK (1984 est. pop., 1,442,000). The 
name Belorussia (“White Russia”) has been variously in- 
terpreted as relating to the Belorussians’ flaxen hair, their 
white folk costumes, or the fact that their land remained 
free of the Mongol conquest. 

The republic’s topography is a gently rolling plain, with 
the great PrirpeT MarsHes in the south. The climate is 
moderately continental, with cold winters and warm sum- 
mers. About 35% of the land is swampy and requires 
drainage before it can be cultivated. About 30% is cov- 
ered with forest. The soils are generally not fertile. 

Belorussians, who account for 81% of the population, 
are Slavic and traditionally practice Russian Orthodox 
Christianity. Their language is similar to Russian and Pol- 
ish. Russians constitute over 10% of the population, and 
Poles 4%. In addition to Minsk, the capital, the largest 
cities are Gomel, Mogilev, Vitebsk, Grodno, and Bobruisk. 

Mineral industries are limited to a major potash opera- 
tion at Soligorsk and modest oil production around Re- 
chitsa. Peat is also produced. An important manufactur- 
ing sector produces heavy trucks, farm tractors, comput- 
ers, radio and televison sets, motorcycles, and bicycles. 
The oil refineries at Novopolotsk and Mozyr process oil and 
natural gas brought in by pipelines. Beef and dairy cattle, 
flax, and potatoes are the primary agricultural products. 

Belorussians emerged as a distinctive ethnic commu- 
nity while under the control of Lithuania, which seized 
the region in the 14th century. It passed to Poland in 
1569 and to Russia in the late 18th century. After World 
War | the region was divided between Poland and the new 
Soviet state, where a Belorussian Soviet republic was 
proclaimed in 1919. 

In 1939, at the onset of World War Ii, the Soviet re- 
public absorbed the Polish portion, only to have it occu- 
pied by the Germans. As a result of war losses and emi- 
gration, the population of Belorussia declined from 
9,000,000 to 7,500,000 during World War H. Belorussia 
has a seat in the United Nations. 


Belsen see BERGEN-BELSEN 


Belshazzar ([bel-shaz’-ur] According to Babylonian 
sources, Belshazzar, crown prince of the Chaldean dynas- 
ty, was officially elevated (550 Bc) to coregent by his fa- 
ther, King Nabonidus. The Chaldean dynasty ended when 
Babylon fell before Cyrus the Great in 539 Bc. According 
to biblical sources, however, Belshazzar was the son of 
NEBUCHADNEZZAR. During a great banquet Belshazzar saw 
the original “handwriting on the wall,” which only the 
prophet DANIEL could interpret (Dan. 5). 


beluga (fish) see STURGEON 


beluga (whale) see WHALE 


Bely, Andrei [bee-ay’-lee] Andrei Bely is the pseud- 
onym of the Russian writer Boris Nikolayevich Bugayev, 
b. Oct. 26, 1880, d. Jan. 8, 1934, a leading figure of 
Russian SYMBOLISM. He wrote poetry, plays, and criticism, 
but is best remembered for his prose, which influenced 
the formal experiments of later Russian writers. 

Son of a noted mathematician, Bely studied mathe- 
matics, zoology, and philosophy at Moscow University be- 
fore turning to literature. The best of his early works are 
his four poetic “symphonies,” especially the first, The 
Northern Symphony (1900), in which he sought to com- 
bine poetry, prose, music, and painting in a total work of 
art. Between 1898 and 1907 he worked on a monumen- 
tal drama, Antichrist, but only fragments remain. His first 
collection of poems, Gold in Azure, appeared in 1904, 
when he also began collaborating on the literary journal 
Vesy (1904-09). Bely is best known today for his novels 
The Silver Dove (1908; Eng. trans., 1974); Petersburg 
(1912; Eng. trans., 1960, 1978), and Kotik Letayev 
(1917; Eng. trans., 1971). 


Bemelmans, Ludwig Ludwig Bemelmans, b. Aus- 
tria, Apr. 27, 1898, d. New York City, Oct. 1, 1962, was 
both an artist and the author and illustrator of a number 
of popular novels, travel books, and humorous essays, in- 
cluding the novels Hotel Splendide (1941) and Dirty Ed- 
die (1947). His books for children include the Madeline 
series (begun in 1939) and Parsley (1955). 


ben Bella, Ahmed Ahmed ben Bella, b. Dec. 15, 
1918, was one of the chief organizers of the Algerian 
anti-French insurrection of November 1954. He became 
prime minister of independent Algeria in 1962 and was 
elected president the following year. In 1965, however, 
he was overthrown by his minister of defense, Col. Houari 
BouméDIENNE (Abu Madyan), and was imprisoned. He was 
freed in July 1979 and formed an opposition movement 
in Paris in 1984. 


Ben-Gurion, David David Ben-Gurion, b. Oct. 16, 
1886, d. Dec. 1, 1973, was the first prime minister of 
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David Ben-Gurion 
was one of the 
founders of the 
State of Israel and 
its first prime 
minister. For 15 
years (1948-63) 
the dominant 
personality in Israeli 
politics, he estab- 
lished a strong 
Israeli army and 
created a sense of 
national unity 
among the diverse 
groups in the new 
State. 


Israel and its leading personality during the first 15 years 
of the Jewish state. Born in Russian Poland and originally 
named David Grün, he arrived in Palestine in 1906. Dur- 
ing World War | he was banished by the Ottoman military 
authorities for subversive activities. 

After World War |, Ben-Gurion rose rapidly as a leader of 
the Zionist labor movement in Palestine. He was one of the 
founders of the Histadrut (General Federation of Jewish 
Labor in Palestine) in 1920 and its secretary-general from 
1921 to 1935. He was also a founder (1930) of the Mapai 
(Labor) party. From 1935 to 1948 he was chairman of the 
World Zionist movement's Jewish Agency for Palestine. 

At the end of World War ||, Ben-Gurion led an activist 
campaign to establish a Jewish commonwealth in Pales- 
tine, which had been under British mandate since 1920. 
With the British mandate about to end in May 1948— 
and the first ARAB-ISRAELI WAR already taking place—Ben- 
Gurion urged an immediate declaration of independence 
for Israel on May 14, 1948. For the next 15 years Ben- 
Gurion was Israel’s most renowned leader, serving as 
prime minister and defense minister until he retired in 
1963—with an interval from December 1953 to February 
1955, when he withdrew from politics to a kibbutz. As 
prime minister, he developed one of the strongest armed 
forces in the Middle East, making Israel a regional power; 
created a sense of national identity; and brought together 
resources that enabled Israel to more than quadruple its 
population during the first 15 years of its history. 

He and several of his associates left Mapai in 1965 to 
form a new labor party, Rafi (Israel Workers’ List). When 
Rafi reunited with Mapai in 1968, Ben-Gurion refused to 
support the merger and formed another party. In 1970 he 
resigned from the Knesset and political activity. 


Ben Nevis [ben nee’-vis} A peak in the Grampian 
Mountains of west central Scotland, Ben Nevis is the 
highest point in the British Isles (1,343 m/4,406 ft). It is 
composed mainly of volcanic rock, and the northeastern 
face offers difficult climbs. 





Ben-Yehudah, Eliezer [ben-yeh-hoo’-dah, el-eeeh’- 
zur] Eliezer Ben-Yehudah was the chosen name of 
Eliezer Yitshak Perelman, b. 1858, d. Dec. 16, 1922, a 
Lithuanian-born Zionist and linguist often called the fa- 
ther of modern Hebrew. One of the first proponents of a 
national spiritual home for the Jewish people, he advo- 
cated the revival of Hebrew as a spoken language in Pal- 
estine, where he moved in 1881. There he established 
several Hebrew periodicals through which he coined 
many new words and made Hebrew an effective means of 
communication among Jews. He founded the Hebrew 
Language Council, later called the Academy of Hebrew 
Language, and began publishing his most important 
work, the Complete Dictionary of Ancient and Modern 
Hebrew (17 vols., 1910-59). 


Ben-Zvi, Itzhak [ben-tsvee’, it’-sahk] Itzhak Ben-Zvi, 
b. Dec. 6, 1884, d. Apr. 23, 1963, was an early Zionist 
leader who became the second president of Israel (1952- 
63). Born in the Ukraine and originally named Shim- 
Shelevitz, he went to Palestine in 1907, where he helped 
organize the Jewish defense organization, Ha-Shomer, 
and became a leader of the Jewish labor movement. He 
served as president of the Jewish National Council from 
1944 to 1948. He was the only person chosen to be pres- 
ident of Israel three times—in 1952, 1957, and 1962. 


Benares see VARANASI 


Bench, Johnny Baseball player Johnny Lee Bench, 
b. Oklahoma City, Okla., Dec. 7, 1947, was the game’s 
foremost catcher during the 1970s and one of the finest 
ever to have played. Spending his entire career (1967- 
83) with the Cincinnati Reds, Bench was voted National 
League (NL) Rookie of the Year (1968) and twice was 
named the NL Most Valuable Player (1970, 1972). Known 
for his fielding prowess as well as his slugging ability, he 
won 10 consecutive Gold Gloves (1968-77) as the NL’s 
best defensive catcher. For his career, Bench had a .267 
batting average, 2,048 hits, 1,376 runs batted in, and 389 
home runs. He was elected to the Hall of Fame in 1989. 


bench mark =A bench mark is a disk, usually made of 
bronze, that serves as a permanent indicator of a precise 
elevation that has been determined by topographic SUR- 
VEYING. The disk is inscribed with the exact latitude and 
longitude of the location, the elevation above mean sea 
level, and the name of the agency that made the mea- 
surement; it is then embedded in a rock outcrop or af- 
fixed to a concrete post set in the ground. Bench marks 
are used as reference points by surveyors and engineers 
in fieldwork and aerial surveys. 


Bendix, Vincent Vincent Bendix, b. Moline, Ill., 
Aug. 12, 1882, d. Mar. 27, 1945, an American inventor 
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and industrialist, was associated with products ranging 
from self-starters to helicopters. As a young man he de- 
veloped a drive mechanism that made possible the auto- 
mobile self-starter. In 1912 he founded the Bendix Brake 
Company to produce automobile brakes. Over the years 
he launched other companies to produce airplane equip- 
ment, electronic gear, and home laundries; these compa- 
nies eventually grew to become Bendix International. 
Bendix also established the annual Bendix Transconti- 
nental Air Race (1931) and the International Glider Meet 
and was the donor of the Bendix Trophy for the winner of 
the Detroit Grand Prix Formula One race. 


bends The bends is a syndrome caused by the rapid 
evolution of nitrogen gas bubbles from body fluids when 
an individual moves too quickly from a higher-pressure 
atmosphere to a lower-pressure atmosphere. It can devel- 
op in both divers and fliers. Fluids in the vicinity of large 
joints are especially susceptible to bubbling, which caus- 
es severe, sometimes incapacitating, pain in those areas. 
Other symptoms include nausea and abdominal pain; in 
severe cases, coma and death result. This happens be- 
cause the amount of a gas that can dissolve in liquids is 
directly proportional to the amount and duration of pres- 
sure. Scuba divers therefore surface gradually to normal 
atmospheric pressure; otherwise, nitrogen bubbles form 
in body fluids in a manner analogous to the fizzing that 
occurs when a bottle of carbonated beverage is un- 
capped. Caisson workers and others who spend long pe- 
riods in high-pressure environments return to normal 
pressure in decompression chambers at staged intervals 
that may take hours, and experimental dives to real or 
simulated depths of several hundred meters require a re- 
turn period lasting days. 


Bene Israel [bay’-nee iz’-ree-uhl] Bene Israel, which 
means Sons of Israel, denotes a Jewish community in In- 
dia. Their origin is unknown. Some scholars believe that 
they fled from Yemen in the 7th century at the time of 
Muhammad. They appeared on the Konkan coast, about 
42 km (26 mi) south of Bombay, speaking the Marathi 
language. They were oil pressers, farmers, artisans, sol- 
diers, and civil servants. In the 19th century some be- 
came lawyers, physicians, architects, and writers. Even- 
tually they assimilated with the Hindu civilization. They 
observe the Sabbath, circumcision, and some Jewish 
festivals and dietary rules. 

A return to traditional Jewish life took place in the 
19th century with the emigration of Jews from Baghdad 
to Bombay; the Sassoon family founded schools that intro- 
duced Hebrew instruction. The number of the Bene Israel 
has been declining; thousands have emigrated to Israel in 
recent decades. 


Benedetti, Mario One of Uruguay’s most popular 
authors, Mario Benedetti, b. Sept. 14, 1920, is also a 
leftist who has devoted much of his career to Cuba. 


Among his fictional works about Uruguayans are the 
Short-story collections Esta manana (This Morning, 1949) 
and Montevideanos (1959). His novel The Truce (1960, 
Eng. trans., 1969) is the only one among his numerous 
works to be translated. Works written in Cuba include 
Cauderno Cubano (Cuban Notebook, 1969) and the 
short-story collection Con y sin nostalgia (With and with- 
out Nostalgia, 1977). 


Benedict, Ruth The American anthropologist Ruth 
Fulton Benedict, b. June 5, 1887, d. Sept. 17, 1948, a 
pioneer in thẹ study of how human personality is shaped 
by culture, popularized her views in the book Patterns of 
Culture (1934). During World War Il, Benedict studied 
the culture of Japan for the U.S. government. Her book 
The Chrysanthemum and the Sword (1946) is credited 
with influencing U.S. postwar policy toward japan. 


Benedict, Saint St. Benedict, 480-547, was an 
Italian monk who founded the BENEDIcTINES. The rule that 
he wrote for his monks became a model monastic rule. 
After being a hermit for three years, Benedict gathered 
disciples around him, first at Subiaco and later at Monte 
Cassino. Although many passages from the Rule of 
Benedict were copied from an older monastic rule, Bene- 
dict’s rule was more spiritual, more person-oriented, and 
less narrow In its approach. Feast day: July 11 (Western); 
March 14 (Eastern). 


Saint Benedict, an Italian monk and founder of the Benedictines, 
receives Totila, king of Eastern Goths, in this fresco. 
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Benedict the Black, Saint Benedict, 1526-89, 
was a Sicilian freed slave of African ancestry. At first a 
hermit, he later became a lay brother and kitchen worker 
in the Franciscan priory at Palermo. Although he was illit- 
erate, Benedict was chosen guardian of his community as 
well as novice master. He was canonized in 1807 and is 
sometimes called “the Moor.” Feast day: Apr. 4. 


Benedict XIII, “Antipope” Benedict XIII, c.1328- 
1423, was “antipope” at Avignon from 1394 to 1417. A 
Spaniard, his name was Pedro de Luna. Appointed 
(1375) cardinal by Pope Grecory XI, he took part in the 
controversial conclave that elected Gregory's successor 
and in the subsequent events of 1378 that brought about 
the GREAT ScHism of the West. After the election of URBAN 
VI, he sided with the Avignon claimant, Clement VII, 
whom he succeeded (1394) as “antipope.” 

Pointing out that he was the only surviving cardinal 
from before the schism, Benedict concluded that his vote 
was the only one that was certainly valid—and he would 
choose himself. His obstructive tactics, combined with 
those of the Roman claimant, Gregory XII, caused the 
cardinals to abandon both, summon the Council of Pisa 
(1409), and declare both deposed. Union did not follow, 
however, until the Council of Constance (1416) formally 
declared Benedict deposed and elected Martin V as the 
one papal claimant recognized by all. Benedict asserted 
his claims until his death. 


Benedict XV, Pope Benedict XV, b. Nov. 21, 
1854, d. Jan. 22, 1922, was pope from 1914 to 1922, 
succeeding Pius X. His name was Giacomo della Chiesa, 
and he was born to an ancient aristocratic family in 
Genoa. He was created archbishop of Bologna in 1907 
and cardinal in 1914, shortly before his election to the 
papacy. During World War |, Benedict won the good will 
of belligerents by his impartiality, his peace proposals, his 
charitable donations, and his prisoner-of-war services. 


Benedictines The Order of St. Benedict (O. S. B.) is 
the oldest order of monks in the West. There are both Ro- 
man Catholic and Anglican Benedictines, men and wom- 
en who base their way of life on the rule written by St. 
BENEDICT. 

Unlike other religious orders, the Benedictines are not 
a centralized organization. A large monastery is an abbey 
headed by an abbot or an abbess. A small monastery is a 
priory headed by a prior or a prioress. Individual Benedic- 
tine houses are joined with others to form a congregation. 
The various congregations together form a confederation 
at the head of which is the abbot primate, first among 
equals of the various abbots. 

The Benedictine life is led within a community and in- 
cludes both public recitation or singing of the Divine Of- 
fice and work, which can be manual, intellectual, or ser- 
vice oriented. Each monastery may vary in its stress on 


prayer and its type of work. The Benedictine habit is gen- 
erally black, composed of tunic, belt, scapular, and hood, 
and a large flowing garment called the cowl for public 
worship. During the Middle Ages, the Benedictines were 
called the Black Monks. Until the end of the 11th centu- 
ry, they were the only monastic order in the West. 


Benes, Eduard [beh-nesh’] Eduard Beneš, b. May 
28, 1884, d. Sept. 3, 1948, was a prominent Czech 
Statesman and—along with Tomas MasaRykK—one of the 
founders of Czechoslovakia. After the outbreak of World 
War |, Benes left Bohemia and, in cooperation with 
Masaryk and the Slovak leader Milan Stefanik, began to 
work for Czech and Slovak independence. With the col- 
lapse of Austria-Hungary and the founding of Czechoslo- 
vakia (1918) under Masaryk’s presidency, Benes became 
his country’s foreign minister. He retained that post until 
1935, when Masaryk retired and Benes was elected 
president. Benes was the prime architect of the Czecho- 
Slovak-Romanian-Yugoslav alliance (the so-called Little 
Entente, 1921) directed against Hungarian attempts to 
revise the 1920 peace settlement. 

When Germany annexed Bohemia’s German-inhabited 
SUDETENLAND (September 1938), following the MunicH 
CONFERENCE, Beneš resigned as president and went into 
exile on Oct. 5, 1938. Returning (Apr. 3, 1945) after 
World War II at the head of the new Czechoslovak govern- 
ment, Beneš recognized the new dominant position of the 
USSR and granted important concessions to the Czecho- 
slovak Communist party; he also agreed to the Soviet an- 
nexation of Carpatho-Ruthenia (June 29, 1945). Unable 
to prevent a Communist takeover in early 1948, Beneš 
resigned (June 7) and died three months later. He was a 
shrewd politician, but he lacked the lofty idealism and 
humanitarianism of his mentor, Tomáš Masaryk. 


Benet, Stephen Vincent [buh-nay'] The Ameri- 
can writer Stephen Vincent Benét, b. Bethlehem, Pa., 
July 22, 1898, d. Mar. 13, 1943, the younger brother of 
William Rose Benét, is best known for John Brown’s Body 
(1928), which won (1929) a Pulitzer Prize for poetry. 
Over 300 pages, the poem covers the Civil War from John 
BRown’s raid at Harpers Ferry, W.Va., to peace at Appo- 
mattox. Benét’s other volumes of poetry include Ballads 
and Poems, 1915-1930 (1931) and The Burning City 
(1936). He also wrote several novels, collections of short 
stories, and librettos for two short operas, The Headless 
Horseman (1937) and The Devil and Daniel Webster 
(1939). The latter was based on his famous 1937 short 
story. Western Star, a complete section of a projected 
epic poem dealing with the movement to the American 
West, was published posthumously in 1943 and was 
awarded a Pulitzer Prize. 


Bengal [ben-gawl’] Bengal is a historic region, now di- 
vided into the Indian state of West Bengal and the inde- 
pendent republic of Bangladesh, that lies between the 
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Himalayas in the north and the Bay of Bengal in the 
south. The region roughly approximates the area inhabit- 
ed by the speakers of Bengali, the dominant language. 
The area is drained by the Ganges-Brahmaputra river sys- 
tem. Good soils and favorable climatic conditions have 
made Bengal the “rice bowl” of India and the world’s only 
large-scale producer of jute. The delta area, however, is 
subject to flooding and resulting crop loss. Industries are 
primarily concentrated at the coalfield locations around 
Asansol, near the port city of CALCUTTA, and at DHAKA. 

The Buddhist Pala dynasty established its rule over 
the area in the 8th century but in the 11th century grad- 
ually yielded control to the Hindu Sena dynasty. From 
about 1200, Bengal was ruled by Muslim princes, and in 
1576 it became part of the Mogul Empire. In 1757, 
Robert Ctive defeated the nawab (ruler) of Bengal at the 
Battle of Plassey (1757), signaling the beginning of Brit- 
ish control. In 1905 the British viceroy Lord CURZON par- 
titioned Bengal into two provinces. This arrangement, 
highly unpopular with the Hindu Bengalis, lasted until 
1911. After independence in 1947, however, Bengal was 
again divided—into East Pakistan and West Bengal. East 
Pakistan seceded from Pakistan in 1971 and became the 
independent nation of Bangladesh. 


Bengal, Bay of The Bay of Bengal is the northeast- 
ern section of the Indian Ocean and is bordered by India 
to the west and the Malay Peninsula to the east. Its 
southern boundary is formed by a line from the southern 
tip of Sri Lanka to the northern tip of Sumatra. It has an 
area of about 2,172,000 km* (839,000 mi’). Its salinity 
is reduced by the influx of water from many large rivers, 
including the Ganges, Irrawaddy, and Brahmaputra. 

The bay is generally shallow, with an average depth of 
790 m (2,600 ft). Its bottom is primarily a sedimentary 
plain marked, however, by deep canyons and the Indone- 
Sian Trench, which runs northward from Sumatra into the 
bay, as deep as 4,510 m (14,800 ft). Surface currents 
change seasonally, flowing clockwise in winter and east 
and north in summer. Cyclones usually occur at the end 
of the Summer monsoon. 


Bengali language see |NDO-IRANIAN LANGUAGES 


Benghazi [ben-gah’-zee] Benghazi is a city and major 
trading port in northeastern Libya. With a population of 
446,250 (1988 est.), it is Libya’s second largest city. It 
is situated on the northeastern shore of the Gulf of Sidra 
in a semiarid zone that supports some farming and little 
industry. The city grew after the discovery of oil to the 
south in the 1950s. It was founded in the 6th century Bc 
as the Greek Euesperides; extensive Greek ruins are lo- 
Cated to the northeast of the city. Libya was ruled by the 
Italians from 1912, and Benghazi was an Italian supply 
base during World War II, when it was severely damaged. 
After Libyan independence in 1951, it alternated with 
Tripoli as the capital. The University of Libya (1955) is in 
Benghazi. 


Benin [be-neen’] Benin is a small republic in West 
Africa known from 1960 to 1975 as the Republic of Da- 
homey. Located on the Bight of Benin in the Gulf of 
Guinea, it is bordered on the east by Nigeria, on the north 
by Niger and Burkina, and on the west by Togo. Formerly 
a French colony, Benin experienced extreme political in- 
Stability after independence, partly because of the ethnic 
diversity of its population. The country’s economy is 
heavily dependent on one crop: the palm kernel. 


Land and Resources 


The southern coastline extends only 120 km (75 mi) from 
east to west and comprises sandy beaches backed by la- 
goons and swamps. Benin has no natural harbors; Coto- 
NOU IS an artificial port made accessible to ships by two 
artificial jetties built out into the shallow coastal waters. 
Inland from the coastal zone, forming most of central and 
southern Benin, is a generally flat lowland area with some 
low hills and marshlands. In the northeast is a plateau re- 
gion of savanna grasslands, and in the northwest are the 
Atacora Mountains, the highest peaks in the country, 
which rise to 641 m (2,102 ft). The principal river is the 
Nicer, which forms part of the northeastern border. The 
northern half of the nation drains toward the Niger River, 
the southern half directly into the Bight of Benin. 

The climate in the south is hot and humid throughout 
the year; the average monthly temperature is around 27° 
C (80° F), and rainfall on the coast totals 1,300 mm (50 
in) a year. The northern sections have a tropical wet-and- 
dry (savanna) type of climate. Temperatures there are 
high throughout the year, but the summer months (June- 
October) are usually wet and humid and the winter 
months relatively dry and with lower humidity. The vege- 
tation reflects the differences in rainfall regimes and 
grades from a tropical rain forest over most of the south to 
Savanna grasslands toward the north. 


People 


The largest ethnic group are the Fon, or Dahomeyans, 
who constitute about 25% of the total population and 
predominate in the south. Other ethnic groups in the 
south include the Adja and Ewe, who are closely related 
to the Fon; the YoruBa; and the Aizo, who are concentrat- 
ed around Cotonou. In the north the principal ethnic 
groups are the Bariba in the northwest; the Somba in the 
northeast; and the Fulani, who have traditionally been 
nomadic herders. French is the official language. Fon and 
Yoruba are widely spoken in the south, and Bariba and 
Fulani are the principal languages in the north. 

Benin’s population is unevenly distributed. More than 
two-thirds of the people live in the south, where popula- 
tion densities are among the highest in West Africa. The 
northern half of the country is only sparsely settled. Med- 
ical facilities are limited, and life expectancy is low. 

More than two-thirds of the population follow traditional 
(animist) religious beliefs; the remainder are Christians 
(mostly Roman Catholics) and Muslims. The school system 
is under government control and is free and compulsory. 
The only university is the National University of Benin. 


l2 BENIN 


AT A GLANCE 





PEOPLE'S REPUBLIC OF BENIN 


Land: Arca: 112,622 km? (43,484 mi’). Capital: Porto 
Novo (1982 est. pop., 208,000). Largest city: Cotonou 
(1982 est. pop., 487,000). 


People: Population (1990 est.): 4,673,964. Density: 
41.5 persons per km? (107.5 per mi’). Distribution 
(1985): 19% urban, 81% rural. Official language: 
French. Major religions: traditional religions, Islam, 
Christianity. 


Government: Type: republic. Legislature: National As- 
sembly. Political subdivisions: 6 provinces. 


Economy: GNP (1988): $1.7 billion; $335 per capita. 
Labor distribution (1985): agriculture—60%; industry— 
2%; transport, commerce, and services—38%. Foreign 
trade (1988 est.): imports—$413 million; exports—$226 
million. Currency: 1 C.F.A. franc = 100 centimes. 


Education and Health: Literacy (1984): 28% of adult 
population. Universities (1988):1. Hospital beds (1982): 
4,902. Physicians (1983): 238. Life expectancy (1990): 
women—52; men—48. Infant mortality (1990): 121 per 
1,000 live births. 


Economic Activity 


Benin is one of the poorest countries in West Africa. The 
economy is largely agricultural, and most of the labor 
force is engaged in subsistence farming. Palm kernels, 
grown mainly in the south, are the principal cash crop. 
Other cash crops are cotton, grown mainly in the north, 
and cocoa and coffee, grown mainly in the south. Millet 
and sorghum are the principal food crops in the north, 
and yams, cassava, corn, and peanuts in the south. Benin 


Benin’s presidential palace is located in Cotonou, the capital of the 
Atlantique district. Since the construction of deep-water harbor on 
the Gulf of Guinea, Cotonou has become the leading port and 
commercial center of Benin. 








has no important manufacturing activities other than 
palm-oil processing. Limestone was the only mineral pro- 
duced until petroleum extraction began in 1982. 

The transportation system is poorly developed and 
comprises two short rail lines extending inland behind 
Cotonou and one extending inland as far as Parakou. A 
coastal highway links Benin with neighboring Nigeria and 
Togo. Benin sustains huge annual trade deficits that are 
relieved by infusions of monetary aid, especially from 
France. 


Government 


According to a new constitution approved by voters in De- 
cember 1990, Benin has a multiparty, presidential sys- 
tem of government. Both the president and members of 
the legislature, the National Assembly, are directly elect- 
ed by universal suffrage, and a president may serve only 
two 5-year terms. 


History 


The kingdom of Dahomey, with its capital at Abomey, was 
preeminent in the region now known as Benin from the 
17th to the early 19th century. It derived great wealth 
from trading slaves with Europeans along the coast, 
which was known as the Slave Coast. The French estab- 
lished a commercial agreement with the kingdom in 
1851 and gradually consolidated their control of Dahom- 
ey until, in 1904, it was made a colony within French 
West Africa. 

The independent nation of Dahomey was established 
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on Aug. 1, 1960. For the first 12 years of independence 
it experienced great political instability, partly because of 
the ethnic diversity of its population. Periods of civilian 
and military rule alternated, and the political scene was 
dominated by three figures—Hubert Maga, Justin Aho- 
madegbe, and Sourou Apithy, each of whom represented 
a different part of the country. Such violence erupted 
during the 1970 elections, especially between north and 
south, that the three agreed to form a presidential coun- 
cil, with each serving two years in a rotating presidency. 
The council was overthrown in 1972 in a military coup 
led by Mathieu Kerekou, who formed the Military Council 
of the Revolution (CNR) to govern the country and adopt- 
ed Marxism-Leninism as the national ideology. The “colo- 
nial” name of Dahomey was abandoned in 1975, when the 
country was renamed the People’s Republic of Benin, and 
much of the economy was placed under government con- 
trol. In 1979, after the introduction of a new constitution 
(1977), the CNR was dissolved and legislative elections 
were held. In 1990 an economic crisis and popular pro- 
tests led Kerekou, who had remained president after re- 
signing from the army in 1987, to appoint a council to su- 
pervise a transition to multiparty democracy under a new 
constitution. Elections were scheduled for 1991. 


Benin, Kingdom of The Kingdom of Benin was an 
exceptionally vigorous West African state located in the 





This figure of a 
horn player is one 
of the famous 
Benin bronzes. 
Although the 
lost-wax process 
used in creating 
these bronzes 
originated in Ife, 
Benin’s artisans 
developed a dis- 
tinctive style that 
was less naturalis- 
tic and more 
formal than that of 
Ife. The making of 
such sculptures 
virtually died out 
by 1700. 


rain-forest area of present-day southern Nigeria. In exist- 
ence from probably the 12th to the 19th century, it is 
particularly famous for the many sculptures in brass, 
bronze, and ivory created by special guilds of artisans at- 
tached to the royal court (see AFRICAN ART). 

Benin was a highly centralized kingdom ruled by a se- 
ries of divine monarchs (obas). At the height of tts power, 
it extended roughly from the Niger River in the west to 
Lagos in the east. When the Portuguese explorer Joao 
Afonso de Aviero reached Benin in 1485, it was already a 
flourishing trading state with commercial colonies cen- 
tered on the city of Benin. The expansion of the kingdom 
was facilitated by the introduction of European weapons, 
but the power of the obas gradually declined, in part be- 
cause of the anarchic conditions that resulted from the 
growth of the slave trade. The last of the line of indepen- 
dent rulers, Oba Ovonramwen (d. 1914), witnessed the 
conquest of his kingdom by a British force in 1897 and 
was Sent into exile. 


Benjamin In the Bible, Benjamin was the youngest 
son of JacoB and the name of the smallest of Israel’s 
twelve tribes. Because Jacob’s favorite wife, RACHEL, died 
after Benjamin’s birth, the boy was especially dear to his 
father and to his only full brother, JoSEPH. Thus Benjamin 
figures prominently in the Joseph narrative (Gen. 37-50). 
The name Benjamin may mean “son of the south” and 
refer to the Benjamite tribe’s location. King Saul, Jeremi- 
ah, and Saint Paul were Benjamites. 


Benjamin, Judah P. Judah Philip Benjamin, b. 
West Indies, Aug. 6, 1811, d. May 5, 1884, was a Con- 
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federate cabinet officer and a close advisor of President 
Jefferson Davis. His family moved to North and then 
South Carolina, and he attended Yale. Moving to New Or- 
leans, he became a nationally renowned lawyer and en- 
gaged in business. After holding minor public offices, he 
was elected (1852) to the U.S. Senate as a Whig. 

As North-South tensions grew, Benjamin became a 
Democrat and an ardent defender of the South. In 1861 
he favored secession and, after resigning from the Sen- 
ate, was appointed attorney general in the Confederate 
cabinet. Later he became secretary of war (1861-62) 
and eventually secretary of state (1862-65). 

A good administrator, Benjamin was the ablest mem- 
ber of the cabinet. His tenure as secretary of war, howev- 
er, coincided with military disasters, and these defeats, 
coupled with anti-Semitism and jealousy of his influence 
with Davis, resulted in criticism of Benjamin. His advocacy 
of using slaves as soldiers also hurt his popularity. In 1865 
he fled to Britain, where he won distinction as a lawyer. 


Benjamin, Walter Walter Benjamin, b. July 15, 
1892, d. Sept. 27, 1940, an influential literary and art 
critic, is recognized today as one of Germany’s foremost 
aestheticians and cultural historians. A Jew, he was 
forced to emigrate to Paris in 1933, and fear of the Ge- 
Stapo led to his suicide in Port Bou, Spain. Benjamin 
was the first to recognize, in such essays as “Art in the 
Age of Mechanical Reproduction,” that a technology 
that could reproduce art could also destroy it. His most 
important writings are collected in English in Humina- 
tions (1961; Eng. trans., 1968), Understanding Brecht 
(1966; Eng. trans., 1973), and Charles Baudelaire: A 
Lyric Poet in the Era of High Capitalism (1955; Eng. 
trans., L973). 


Benjamin of Tudela [too-day’-lah] Benjamin of 
Tudela, a 12th-century Jewish rabbi from Navarre in 
Spain, was a noted traveler and explorer. His journeys, 
lasting 13 years, took him to countries in the Near East, 
to Persia, and to the frontiers of China. He described his 
travels in /tinerary, published in English in 1907. 


Benn, Gottfried Gottfried Benn, b. May 2, 1886, d. 
July 7, 1956, was a German expressionist and sometimes 
nihilistic writer. In his early verse collections, Morgue 
(1912) and Fleisch (Flesh, 1917), Benn explored physi- 
cal decay and the disintegration of self that recurs in his 
work. In his essay “Das moderne Ich” (The Modern |, 
1919) he expressed the idea that concepts are being re- 
placed by myths, but his notion that art Is an alternative to 
NIHILISM 1S developed in Nach dem Nihilismus (After Nihil- 
ism, 1932). In Kunst und Macht (Art and Might, 1934) 
Benn defended National Socialism. He reversed this posi- 
tion in the essay “Kunst und Drittes Reich” (Art and the 
Third Reich, 1941). His later works include Statistische 
Gedichte (Statistical Poems, 1948) and the posthumous 
collection Primal Vision (1958; Eng. trans., 1960). 


Bennett, Arnold Enoch Arnold Bennett, b. May 27, 
1867, d. Mar. 27, 1931, was a prolific English writer of 
the Edwardian period best known for his realistic evoca- 
tions of provincial life (See EDWARDIAN LITERATURE). Ben- 
nett spent his early years in the industrial area of Staf- 
fordshire known as the Potteries, where he later set his 
best-known works. In 1889 he went to London, where he 
began a career as a writer and for a time worked as an 
editor. His first novel, the autobiographical A Man from 
the North, was published in 1898. This was followed by 
Anna of the Five Towns (1902) and the other four novels 
of his “Five Towns” series. The masterpiece of this series, 
The Old Wives’ Tale (1908), is an exploration of the ef- 
fects of time on female beauty. In Clayhanger (1910), 
Bennett expressed distaste for his childhood environment 
(Methodism, provincialism, and ugliness), evoked his 
family life, and, with its sequels Hilda Lessways (1911) 
and These Twain (1916), explored the theme of the rela- 
tionship between the sexes. 

Bennett’s other novels include Riceyman Steps 
(1923), about a miser; the political Lord Raingo (1926); 
and /mperial Palace (1930), which anticipates the mod- 
ern approach to sexual themes. Bennett also wrote many 
Short stories and such successful plays as Milestones 
(1912, with Edward Knoblock). He was an influential re- 
viewer and author of several nonfiction works, including 
How to Live on 24 Hours a Day (1907). His insightful 
memoirs were published as The Journals of Arnold Ben- 
nett (3 vols., 1932-33). 


Bennett, Floyd Floyd Bennett, b. near Warrensburg, 
N.Y., Oct. 25, 1890, d. Apr. 25, 1928, was an aviator for 
two of the Arctic expeditions of the 1920s and the first 
pilot to fly over the North Pole. He was awarded the Con- 
gressional Medal of Honor for his achievements. Bennett 
was an aviator and mechanic for the 1925 MacMillan 
expedition to the Arctic; and in 1926, with the explorer 
Richard E. BYRD in his crew as navigator, he piloted a 
plane nonstop from Spitsbergen to the North Pole and 
back. On a flight to rescue stranded flyers in the Gulf of 
St. Lawrence, he was stricken with pneumonia and died. 


Bennett, James Gordon James Gordon Bennett, 
b. Keith, Banffshire, Scotland, Sept. 1, 1795, d. New 
York City, June 1, 1872, was the founder of the New York 
Herald, the most influential U.S. newspaper of its day. 
Between 1835, when it began as a 4-page penny daily, 
and 1867, when control passed to Bennett's son, the 
Herald amassed a readership of 90,000. 

After immigrating to the United States in 1819, Ben- 
nett wrote for various newspapers until his appointment 
(1827-28) as the New York Enquirers Washington cor- 
respondent brought him national recognition for his 
sketches of the capital’s personalities. When at his urging 
the Enquirer merged with the New York Courier in 1829, 
he became associate editor of the combined venture until 
1832. In May 1835, Bennett, inspired by the success of 
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Benjamin Day's Sun, founded the Herald with $500 
capital. Within months the essentially one-man operation 
had printed the country’s first stock-exchange reports, ex- 
tensively covered the great New York fire of December 
1835, and made Bennett a reputation as a spirited icon- 
oclast. Bennett pressured Congress to give his reporters 
free access to its sessions, established a fleet of dispatch 
boats off Sandy Hook, N.J., to speed European news to 
New York, and pioneered the regular use of the telegraph 
as a news-gathering tool. The Hera/d’s coverage of the 
Civil War used a corps of 63 correspondents. 


Bennett, James Gordon, Jr. James Gordon Ben- 
nett, Jr., b. New York City, May 10, 1841, d. May 14, 
1918, was a newspaper publisher who in 1869 commis- 
sioned reporter Henry M. STANLEY to search for the Scot- 
tish missionary David Livingstone in Africa. Stanley found 
(1871) Livingstone, and his reports to Bennett’s paper, 
the New York Herald, made journalistic history. Bennett 
inherited the management of the Hera/d from his father, 
James Gordon Bennett, in 1867. His editorial taste, like 
his father’s, ran to the sensational; he was especially suc- 
cessful in organizing newsworthy events, such as the 
Stanley expedition, of which his paper could secure ex- 
clusive coverage. Among other such ventures were a 
search in 1875 for the Northwest Passage and the 1879- 
81 De Long expedition to the Arctic. 

In 1867, Bennett founded the Evening Telegram, and 
in 1887 he established a Paris edition of the Herald, 
which by World War | had reached a circulation of 
25,000. The parent paper, however, hurt by Bennett’s 
neglect and competition from the new YELLOW JOURNALISM, 
had ceased to be a major force in news-gathering by the 
time of its owner's death. 


Bennett, Richard Bedford, Viscount Bennett 
Richard Bedford Bennett, b. July 3, 1870, d. June 27, 
1947, was prime minister of Canada from 1930 to 1935. 
He practiced law in New Brunswick and Calgary, Alberta. 
Bennett was member of Parliament for Calgary from 


Richard B. Bennett, 
who became 
Conservative prime 
minister of Canada 
in 1930, battled the 
Depression with high 
lariffs and social 
reforms 

patterned on the New 
Deal in the United 
States. Such reforms, 
however, were 
introduced too late to 
save his government 
from defeat in the 
1935 elections. 





1911 and was chosen leader of the Conservative party in 
1927. When the Conservatives won the federal election of 
1930, Bennett became prime minister. 

His government wrestled with the economic problems 
of the Great Depression and established the Canadian 
central bank (the Bank of Canada). Nevertheless, Bennett 
failed to deal effectively with manifold problems. After his 
government was defeated in 1935 he remained leader of 
the Conservatives for only three more years. He retired to 
England and was made a viscount in 1941. 


Benning, Fort see Fort BENNING 


Bennington Bennington is a town in the southwest 
corner of Vermont and the seat of Bennington County. It 
is on the Walloomsac River and has a population of 
16,451 (1990). The economy is based on light manufac- 
turing, agriculture, and tourism generated by nearby ski 
areas. Bennington College (1925) and several historic 
buildings, including the Old First Church (1806), are of 
interest. Bennington was settled in 1761 and named for 
Benning Wentworth, governor of New Hampshire. During 
the American Revolution, Vermonters under Seth Warner 
and New Hampshire militia under Gen. John Stark de- 
feated a Hessian force near Bennington on Aug. 16, 
1777. Part of the Saratoga Campaign, the battle is com- 
memorated by a 93-m (306-ft) granite obelisk. 


Bennington College Established in 1925 as a pri- 
vate 4-year experimental liberal arts college for women, 
Bennington College, in Bennington, Vt., is now coeduca- 
tional. Students are encouraged to develop independent 
programs reflecting their own interests and talents. 


Benny, Jack Jack Benny was the stage name of Ben- 
jamin Kubelsky, b. Waukegan, IIl., Feb. 14, 1894, d. 
Dec. 26, 1974, a celebrated American comedian with a 
brilliant talent for self-ridicule. He was famous for his 
mean, skinflint image, superb comic timing, and dead- 
pan silences. He began his career as a violinist before 
performing in vaudeville and film, where he appeared 
most notably in 7o Be or Not To Be (1942). He gained 
national fame on radio starting in 1932. Benny starred on 
television from 1950 to 1965. 


Benoit, Joan [buh-noyt’] American Joan Benoit, b. 
Portland, Maine, May 16, 1957, won the gold medal in 
the first Olympic women’s marathon, at the 1984 Los 
Angeles Games, and received the 1985 Sullivan Award, 
given annually to the best U.S. amateur athlete. A gradu- 
ate of Bowdoin College, Benoit holds several U.S. road- 
racing records and once held the world marathon record. 


Bentham, Jeremy [ben’-thuhm] Jeremy Bentham, 
b. Feb. 15, 1748, d. June 6, 1832, was an English phi- 
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losopher and social theorist. The son of a lawyer, he took 
a degree in law at Oxford in 1763 but never practiced, 
spending his life as a theorist and advocate of various re- 
form causes. He was leader of the philosophical radicals, 
a group devoted to the cause of reform of the basic insti- 
tutions of England. The group included James and John 
Stuart Mic. 

Bentham’s first book, Fragment on Government 
(1776), was a Sustained criticism of Sir William BLAack- 
STONE, Whose Commentaries was the basic document for 
the English legal system. In 1789, An Introduction to the 
Principles of Morals and Legislation appeared, the work 
for which Bentham is best known today. It contains a 
clear and rigorous statement of the principles of UTILITAR- 
IANISM, a doctrine whose antecedents Bentham had dis- 
covered in David Hume. Utilitarianism is the belief that 
the aim of the individual and the legislator in the conduct 
of society should be to achieve the greatest happiness for 
the greatest number. Bentham’s utilitarianism was a form 
of HEDONISM; that is, he believed that right conduct was 
determined by the balance of pleasure over pain that a 
given act would produce for everyone involved. He be- 
lieved that in principle pain and pleasure could be mea- 
sured in strictly quantitative terms. This would mean that 
ethical and social decision making could be reduced to a 
quasi-mathematical science. He proposed a “hedonistic 
calculus” that would enable moral decisions to be made 
on quantitative rather than impressionistic evidence. 


Jeremy Bentham, a political theorist and philosopher, believed 
that the fundamental principal of morality ts “the greatest happi- 
ness of the greatest number.” He was committed to English social 
reform. 





Benton, Thomas Hart (painter) The painter Tho- 
mas Hart Benton, b. Neosho, Mo., Apr. 15, 1889, d. Jan. 
19, 1975, was an important exponent of regionalism, or 
art based on depictions of rural scenes. His many mural 
cycles, such as America Today (1930-31; New School 
for Social Research, New York), or the powerful group 
(1936) for the Missouri State Capitol in Jefferson City, 
extolled in paint the virile, energetic American men and 
women who had tamed the frontier and built new cities; 
he showed them as lean, taut figures against stylized 
landscapes of farms and towns. Benton's later paintings 
reflected his growing preoccupation with mythological 
and biblical subjects. 


Benton, Thomas Hart (political leader) Thomas 
Hart Benton, b. Hillsboro, N.C., Mar. 14, 1782, d. Apr. 
10, 1858, was a major American political figure in the 
Jacksonian era. He migrated to Tennessee, where he 
served (1809-11) in the state legislature, gained admis- 
sion (1811) to the bar, and enlisted in the militia in the 
War of 1812. After being involved in a tavern brawl with 
Andrew Jackson, Benton left Tennessee for St. Louis, 
where he edited the St. Louis Enquirer and won election 
(1821) to the U.S. Senate. As a senator, he supported 
western expansion, free land to settlers, and federally fi- 
nanced internal improvements. 

Despite his earlier support of Henry Clay’s presidential 
candidacy and his quarrel with Andrew Jackson, Benton 
in the 1830s became Jackson's strongest champion in 
the Senate. Benton advocated the abolition of bank-is- 
sued paper money and the establishment of a “hard 
money” system of federal coinage; he earned the nick- 
name Old Bullion. He, therefore, supported Jackson’s op- 
position to rechartering the Bank of the United States and 
defended both the removal of federal deposits and the 
Specie Circular of 1836, which stipulated that public 
lands be paid for only in hard currency. 

Benton also supported Martin Van Buren’s adminis- 
tration and the expansionist policies of the administration 
of James Polk. He was opposed, however, to the expan- 
sion of slavery and criticized the Democratic party’s con- 
cessions to slaveholding interests. Refusing to support 
the Compromise oF 1850, Benton lost his Senate seat. He 
served briefly (1853-55) as a U.S. representative but was 
voted out of office by Missourians offended by his antis- 
lavery position. 


Bentsen, Lloyd Lloyd Millard Bentsen, Jr., b. Mis- 
sion, Tex., Feb. 11, 1921, a U.S. senator from Texas, 
was the Democratic vice-presidential candidate in 1988. 
A three-term congressman (1949-55), he won a U.S. 
Senate seat in 1970 and was regularly reelected. Bent- 
sen, a political moderate, was chosen as running mate by 
Michael Dukakis, the 1988 Democratic presidential 
nominee. Dukakis and Bentsen were decisively beaten by 
Republicans George Bush and Dan Quayle. 
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Benz, Karl Karl Benz, b. Nov. 25, 1844, d. Apr. 4, 
1929, was a German engineer and inventor who pio- 
neered in the development of the INTERNAL-COMBUSTION 
ENGINE and the automobile. He was trained in mechanical 
engineering and set up a workshop, where he improved 
the internal-combustion engine. In 1886 he obtained a 
patent for a vehicle that used a four-cycle engine he had 
designed and built the preceding year; this vehicle was 
the world’s first practical automobile powered by an in- 
ternal-combustion engine. 


benzedrine see AMPHETAMINE 


benzene [ben’-zeen] Benzene, CsĦHe, is a clear, color- 
less, flammable liquid that is insoluble in water. Its boil- 
ing point is 80° C. In the past benzene was obtained from 
the distillation of coal in the absence of air; today, most 
benzene is made synthetically from petroleum products. 

Although benzene was first isolated in 1825 by 
Michael FaRapay, its structure remained a mystery for 40 
years. The problem was perplexing because the C,H, for- 
mula indicated a high degree of unsaturation, but ben- 
zene displayed none of the reactivity characteristic of 
such compounds. 

In 1865 the German chemist Friedrich August KEKULE 
VON STRADONITZ proposed that benzene is structurally a 
planar hexagon, in which the six carbon atoms are joined 
by alternating single and double bonds. Because this 
simplistic structure could not account for all of the 
unique properties of benzene and its derivatives, the Ger- 
man chemist Johannes Thiele suggested in 1899 that the 
bonds between carbon atoms exhibit RESONANCE. That is, 


Threshing Wheat 
(1939), by the 
American 
regionalist painter 
Thomas Hart Ben- 
ton, demonstrates 
the artist's vivid 
rendering of sub- 
jects reflecting his 
rural midwestern 
background. 
(Sheldon Swope 
Art Gallery, Terre 
Haute, Ind.) 


each bond oscillates between being a double and a single 
bond, as seen below. 
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In modern chemistry benzene is generally considered 
to have six identical carbon-carbon bonds, each interme- 
diate between a single and a double bond. The carbon 
electrons are pictured as delocalized and existing as a 
cloud around the molecule. This arrangement is depicted 
as follows: 


Benzene is an excellent solvent; its main use, howev- 
er, is in the preparation of other compounds. The com- 
pounds prepared from benzene, in the order of quantity 
produced, are styrene, for polymerization; phenol; deter- 
gents; aniline, for dyes; and chlorine-containing com- 
pounds. Other uses include the production of pharma- 
ceuticals, varnishes, and plastics. 

Inhalation or ingestion of benzene causes acute irrita- 
tion of the mucous membrane, producing restlessness 
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and convulsions and sometimes resulting in death from 

respiratory failure. Harmful amounts may be absorbed 

through the skin, causing leukemia and other cancers. 
See also: AROMATIC COMPOUNDS. 


Beowulf [bay’-oh-wulf] The anonymous epic Beowulf 
(650?-750?) is the most famous specimen of Old English 
literature. The hero Beowulf rescues the Danes from the 
monster Grendel and his mother, and 50 years later dies 
saving his own people, the Geats, from a fire dragon. De- 
rived from Norse folklore and history, the poem fuses pa- 
gan and Christian elements, reflecting the complexity of 
Anglo-Saxon culture after the coming of Christianity (AD 
597). The verse follows the alliterative tradition, and the 
poet skillfully uses the metaphorical compounds known 
as kennings (for example, “whale’s road” for ocean). 


Berbers The name Berbers refers to the descendants 
of the pre-Arab populations of North Africa from the 
Egyptian frontier to the Atlantic and from the Mediterra- 
nean coast to the Niger. The term comes from the derog- 
atory Greek word for non-Greek and was taken into both 
Latin and Arabic, yielding the English term barbarian. 
Berbers speak variations of a single language, Berber, 
which belongs to the Hamito-Semitic language family. 
They call themselves by some variant of the word 
amazigh, which means “free man,” and have no sense of 
community or ethnic unity beyond their tribal affiliations, 
which notably include the Kabyle of Algeria, the Riffians 
and Shluh of Morocco, and the Tuarec of the Sahara. 


Nomadic Berbers of the Tuareg tribe still depend on the camel for 
food and transportation. The Berbers, a light-skinned Hamitic 
people, are thought to have been the original inhabitants of Medi- 
terranean Africa. 





Although their origins are unknown, Berber-speaking 
peoples are thought to have moved into North Africa, 
probably from the Near East, before 2000 Bc. From 
c.600 8c, Berber lands were invaded by various groups, 
including Carthaginians, Romans, Vandals, and Turks. 
With the Arab conquest of North Africa in the second half 
of the 7th century, the Berbers converted to Islam. For a 
while they fought alongside the Arabs and extended the 
frontiers of Islam into Spain but later began to break away 
from both orthodox Islam and Arab hegemony. They 
chose a heresy known as Kharijism, which is still prac- 
ticed in parts of Tunisia and Algeria. Many features of 
early pagan religion have also survived under the guise of 
orthodox Islam. Christianity disappeared among them in 
the 12th century, but Judaism, which made proselytes 
before Christianity, has survived to the present day. 

The Arabs never completely reconquered the Berbers 
until the invasion by the Hilali tribes in the mid-11th 
century. Despite the appearance of two significant Berber 
dynasties, the Almoravids (1063-1147) and the Almo- 
hads (1147-1269), the Berber tribes could never unite 
long enough to rid themselves of the conquerors. As a re- 
sult, Berber history can only be followed as the history of 
individual tribes. 

The Hilali invasion marked a turning point; from then 
on, Arab language and culture gradually predominated in 
the plains and the more accessible parts of North Africa, 
while Berber language and culture survived primarily in 
relatively inaccessible districts of the Aurès, Rif, and At- 
las mountains. Islam was revived and revitalized among 
the Berbers in the 15th and 16th centuries by wandering 
pious men (Marabouts), who generally claimed to come 
from areas in south Morocco. Many whole tribes now 
claim descent from these men, and few were unaffected. 

Berber speakers, who today number over 5 million, are 
distributed through Libya, Tunisia, Algeria, Morocco, 
Mauritania, and the western Sahara. 


Berchtesgaden [bairk’-tes-gah-den] Berchtesgaden 
(1984 est. pop., 8,126) is a town in the Bavarian Alps of 
Germany. Salt mining, its chief industry since the 12th 
century, has been surpassed economically by the tourist 
trade. Adolf Hitler’s retreat, the “Eagle’s Nest,” on the 
Obersalzberg, is now a restaurant. 


Berdyayev, Nikolai [byaird-yah’-yef, nyik’-oh-ly] 
Nikolai Berdyayev, b. Mar. 6, 1874, d. Mar. 23, 1948, 
was a Russian Orthodox religious philosopher and one of 
the major spokesmen of contemporary Christian EXISTEN- 
TIALISM. He studied political economy at the University of 
Kiev, where he became a Marxist. His Marxist activities 
led in 1899 to a 3-year exile in Vologda. He later re- 
nounced (1904-05) Marxist materialism in favor of 
philosophical idealism and Christianity. Expelled from 
Russia by the Communist government in 1922, he set- 
tled first in Berlin, then in Clamart, near Paris, where he 
died. 
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His books include Dream and Reality: An Essay in Au- 
tobiography (1949; Eng. trans., 1950) and The Destiny 
of Man (1931; Eng. trans., 1937). He was also the editor 
of an influential Russian periodical, Put’ (The Way), and 
remained prominent in intellectual and theological dia- 
logues between Eastern and Western Christians. The cen- 
tral idea of his thought was contained in his understand- 
ing of freedom. 


Berenice see HEROD (dynasty) 


Berenson, Bernard Bernard Berenson, b. Lithua- 
nia, June 26, 1865, d. Oct. 6, 1959, was a well-known 
American historian, connoisseur, and critic of Italian Re- 
naissance art. By 1887, when he graduated from Har- 
vard, he had already attracted the attention of Isabella 
Stewart Gardner, for whom he later acquired Titian’s 
Rape of Europa (Gardner Museum, Boston). Villa | Tatti at 
Settignano, Berenson’s home near Florence, houses his 
extensive library and art collection. 

Berenson is best known for his rigorous and sensitive 
studies of Italian artists. Among the most influential of 
his many publications are /talian Painters of the Renais- 
sance (1952) and Drawings of the Florentine Painters 
(1938). He was concerned also with the methodology of 
art history and art criticism and wrote several books on 
that topic, including Three Essays in Method (1927) and 
Aesthetics and History (1948). 


Berg, Alban Alban Berg, Arnold SCHOENBERG, and 
Anton von WEBERN constituted the so-called Second Vi- 
ennese school (the first one being that of Haydn, Mozart, 
and Beethoven). These men worked together to create 
one of the 20th century’s most far-reaching musical in- 
novations, the method of composition known as the 
twelve-tone system. Linking the discoveries of Schoen- 
berg to the techniques and forms of the past, Berg wrote 
music of great power and emotional appeal. 

Berg was born on Feb. 9, 1885, in Vienna. Before he 
was 15 years old, he had written many songs and duets. 
From 1904 to 1910, Berg studied with Schoenberg. He 
wrote songs, a piano sonata, a string quartet, and clarinet 
pieces. His famous masterpiece was yet to come, howev- 
er, in the opera Wozzeck, which was premiered in Berlin 
on Dec. 14, 1925. Berg wrote the text of the opera after 
a play by Georg BUCHNER about a true-life criminal case; it 
is the sordid and tragic story of a poor soldier, Wozzeck, 
his girlfriend Marie, their child, and a strutting drum-ma- 
jor who seduces Marie. Wozzeck was a worldwide suc- 
cess; its first U.S. performance took place in 1931 in 
Philadelphia, conducted by Leopold Stokowski. 

Berg's second opera, Lulu (text by the composer after 
plays by Frank WEDEKIND), fared less well, for the com- 
poser died (Dec. 24, 1935) before putting the finishing 
touches on the last act. The opera nevertheless was often 
performed, although Berg’s widow, disliking the work’s 
radical sexuality, suppressed the third act during her life- 


time. Berg’s other important works include Three Orches- 
tral Pieces (1914), Chamber Concerto for piano, violin, 
and 13 wind instruments (1925), Lyric Suite for string 
quartet (1926), and a superb violin concerto, Berg’s last 
completed composition. 


Bergamo [bair’-gah-moh] Bergamo is the capital city 
of Bergamo province in the Lombardy region of northern 
Italy and is located in the southern foothills of the Alps. It 
has a population of 118,665 (1988 est.). Bergamo is an 
agricultural market and a center for the manufacture of 
machinery, textiles, and cement. Ruled in turn by Gauls, 
Romans, and Lombard dukes, it became a free commune 
in the 12th century; it was later ruled by the Visconti of 
Milan from 1329 to 1428 and then by Venice until 1797. 
From 1815 to 1859 it was under Austrian control. Berga- 
mo is divided into the upper old town and the lower new 
town. Its notable monuments include a 12th-century Ro- 
manesque cathedral, the baptistry (1340), and the Renais- 
sance Colleoni Chapel (1470-76), decorated with Tiepolo 
frescoes. The composer Gaetano Donizetti was born there. 


bergamot [bur’-guh-maht] The bergamot, Citrus au- 
rantium, subspecies begamia, is a variety of citrus tree in 
the rue family, Rutaceae. It is grown primarily in Italy for 
the oil extracted from the aromatic rind of its small, pear- 
shaped fruit—a type of sour orange. Bergamot oil is used 
mainly in perfumes. Certain MINT plants of the Monarda 
genus, Including bee balm, are sometimes called wild 
bergamots because their fragrance Is similar to that of the 
fruit. The name is also given to several types of pear. 


Berganza, Teresa [bair-gahn’-thah] The Spanish 
soprano Teresa Berganza, b. Madrid, Mar. 16, 1935, is 
best known for her operatic roles in the works of Wolfgang 
Amadeus Mozart and Gioacchino Rossini and for her re- 
citals. She made her Metropolitan Opera debut (1967) in 
one of her most acclaimed roles, Cherubino in Mozart's 
The Marriage of Figaro. Although she specializes in the 
classical repertoire, her recitals also include the works of 
the romantic composers. 


Bergen Bergen is the seat of Hordaland County on the 
southwest coast of Norway, about 306 km (109 mi) west 
of Oslo. Located on a sheltered inlet of the North Sea, it 
is an important port and, with a population of 211,214 
(1989 est.), is the country’s second largest city. Bergen is 
heavily industrialized, manufacturing foodstuffs, textiles, 
and machinery, and building ships. Fish products are the 
main exports. Historical landmarks include Bergenhus 
fortress (1261), St. Mary’s Church (12th century), and 
Rosencrantz Tower (1562). The city also has a university 
(1948), several museums, and the National Theater 
(1850); it was the birthplace of the composer Edvard 
Grieg and the violinist Ole Bull. 
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Founded in 1070 by King Olaf III, Bergen became a 
leading trade center and Norway’s capital during the 12th 
and 13th centuries. It joined the HANSEATIC LEAGUE In the 
14th century, and German merchants from the league 
developed trade monopolies there that lasted into the 
18th century. Occupied during World War II by the Ger- 
mans, the city suffered heavy damage during Allied 
bombings. 


Bergen-Belsen Bergen-Belsen, a village in the Ger- 
man state of Lower Saxony, was the site of a concentra- 
tion camp during World War II. The camp was intended 
for Jews whom the Nazis wanted to exchange for Germans 
captured by the Allies. Large numbers, however, were el- 
ther murdered in the camp or died there from starvation 
or disease. When the camp was liberated in April 1945, 
13,000 unburied corpses were found. 


Berger, Thomas Thomas Louis Berger, b. Cincin- 
nati, Ohio, July 20, 1924, a prolific novelist, wrote a tetral- 
ogy that chronicles the exploits of a hulking German- 
American midwesterner named Carlo Reinhart (Crazy in 
Berlin, 1958; Reinhart in Love, 1962; Vital Parts, 1970; 
Reinhart’s Women, 1981). Between these four, Berger 
published other novels, often replacing the tongue-in-cheek 
style of the quartet with much blacker humor. His best- 
known are Little Big Man (1964; film, 1970), the satire of 
Camelot Authur Rex (1978), Neighbors (1980; film, 
1981), The Feud (1983), and Being Invisible (1987). 


Berger, Victor L. Victor Berger, b. Feb. 28, 1860, 
d. Aug. 7, 1929, was the first Socialist elected to the 
U.S. Congress. Born in Austria-Hungary, he emigrated 
(1878) to the United States and settled in Milwaukee, 
Wis. He was a founder of the American Socialist party. 
Berger first served in Congress from 1911 to 1913. Re- 
elected in 1918, he was denied a seat because he had 
been convicted of sedition for opposing U.S. participation 
in World War |. Only when the conviction was overturned 
by the Supreme Court was he permitted to take his seat, 
which he held from 1923 te 1929. His speeches and ed- 
itorials are collected in The Voice and Pen of Victor L. 
Berger (1929). 


Bergman, Ingmar !ngmar Ernst Bergman, b. July 
14, 1918, is a major Swedish filmmaker who for over 30 
years has sustained a reputation as an artist of interna- 
tional stature. He wrote the screenplay for the director Alf 
Sjéberg’s internationally acclaimed Torment in 1944, 
and the next year he directed his first film, Crisis. 

The lighthearted Smiles of a Summer Night (1955) 
was the first of Bergman’s films to arouse the interest of 
non-Swedish audiences. The Seventh Seal (1957) set the 
theme that was to characterize virtually all his subse- 
quent work—the individual’s quasi-religious search for 
faith in a context of anguished doubt. This theme is cen- 





Ingmar Bergman, a Swedish filmmaker, has been one of the most 
influential figures in contemporary cinema. Bergman's avant- 
garde works, which he often writes, directs, and produces, con- 
cern the themes of love and death, belief and doubt. 


tral to such varied films as Wild Strawberries (1957), The 
Magician (1958), The Virgin Spring (1960), and his 
“chamber” trilogy: Through a Glass Darkly (1961), Win- 
ter Light (1963), and The Silence (1963). 

In 1966 he undertook a greater formal experimenta- 
tion with Persona, a psychological study of two women 
that is considered one of his most important films. Per- 
sona was followed by Shame (1968), The Passion of 
Anna (1969), Cries and Whispers, (1972), and Autumn 
Sonata (1978). Scenes from a Marriage, a 6-part domes- 
tic drama originally made for Swedish television, was 
aired in many other countries. Two later films—Fanny 
and Alexander (1983), a brilliant vision of childhood ina 
theatrical family, and After the Rehearsal (1984), a rich- 
ly symbolic portrait of an aging theater director—contain 
Bergman’s autobiographical comments on theatrical life. 


Bergman, Ingrid Ingrid Bergman, b. Aug. 29, 
1915, d. Aug. 29, 1982, was a popular stage and film 
actress in her native Sweden before going to Hollywood, 
where she made an English-language version of her 
Swedish hit /ntermezzo (1939). Bergman was probably 
best known for her roles in Casablanca (1942); For Whom 
the Bell Tolls (1943); Gaslight (1944), for which she re- 
ceived her first Academy Award; The Bells of St. Mary's 
(1945): two Alfred Hitchcock films, Spe//bound (1945) 
and Notorious (1946); and Ingmar Bergman's Autumn 
Sonata (1978). She also won Oscars for her performanc- 
es in Anastasia (1956) and Murder on the Orient Express 
(1974). Her last role was in the television film A Woman 
Called Golda (1981). 


Bergson, Henri The French philosopher Henri Berg- 
son, b. Oct. 18, 1859, d. Jan. 4, 1941, was internation- 
ally known for his concepts of inner duration, creative 
evolution, and the limits of human intelligence. After be- 
ginning his teaching career at Clermont-Ferrand in 1883, 
he joined the Collège de France, lecturing (1900-21) un- 
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til retirement. He was awarded the Nobel Prize for litera- 
ture in 1927. 

As a student Bergson was tempted to pursue a career 
in mathematics; he was also a disciple of the mechanist 
Herbert SPENCER. But by the time of his doctoral thesis, 
Time and Free Wil! (1889), Bergson had rejected the pri- 
macy of mathematical and mechanical concepts. He 
pointed out that the flow of experienced duration cannot 
be measured and that human personalities, as they grow 
in duration, express themselves in acts that cannot be 
predicted. These key insights were expanded in Matter 
and Memory (1896) to include a theory of mind-body in- 
terrelations and in An Introduction to Metaphysics 
(1903), to include a theory of knowledge in which intu- 
ition (that which grasps the dynamic flux of duration) 
plays a central role. In Creative Evolution (1907), he ap- 
plied his intuitive method to the problem of biological ev- 
olution, concluding that the expansive and creative thrust 
of life cannot be explained by Darwinian mechanism. In 
The Two Sources of Morality and Religion (1932), he de- 
scribed the Judeo-Christian tradition as a culminating 
point in human social evolution. 


Beria, Lavrenti Pavlovich [bair-ee-uh, luhv-ren’- 
tee pahv'-luh-vich] Lavrenti Pavlovich Beria, b. Mar. 29, 
1899, d. 1953, was head of the Soviet People’s Com- 
missariat for Internal Affairs (NKVD) from 1938 to 1953. 
A member of the Communist party from 1917, he was 
appointed (1921) head of the Transcaucasian section of 
the Cheka (the secret police). For 10 years Beria merci- 
lessly purged the Georgian, Armenian, and Azerbaijan 
Communist parties of “nationalist deviationists.” As dep- 
uty chairman of the Council of Ministers and a member of 
the Politburo from 1946, he supervised internal security, 
intelligence, and counterintelligence. After Joseph STAL- 
IN’s death, members of the Politburo suspected that Beria 
was planning to establish a personal dictatorship and had 
him arrested on June 26, 1953. On Dec. 23, 1953, it 
was Officially announced that Beria had been sentenced 
to death and shot. 


beriberi see NUTRITIONAL-DEFICIENCY DISEASE 
ZETE 
Bering, Vitus Jonassen [bair'-ing, vee’-tuhs 


yoh'nah-suhn] Vitus Jonassen Bering, b. 1681, d. Dec. 
19, 1741, was a Danish navigator and explorer in Rus- 
sian service, credited with discovering Alaska and the 
strait between it and Russia. He actually duplicated the 
discovery by Semyon Dezhnev, who sailed in 1648 but 
whose report lay unnoticed until the 18th century. 

Bering was chosen to lead an expedition seeking a sea 
route around Siberia to China and surveying the possibili- 
ty of expansiòn into the North American continent. From 
Kamchatka, Siberia, he explored (1728) the northeastern 
coast of Russia, sailing south through the strait later 
named for him. Bad weather prevented him from finding 
the coast of Alaska. A second expedition, !aunched in 
1733, was overambitious, poorly organized, and underfi- 
nanced, but it mapped much of the Siberian coast. In 
1741, Bering sailed again, reaching and exploring the 
southwest coast of Alaska and some of the Aleutian Is- 
lands. Misfortune plagued the two ships, which were sep- 
arated and whose crews were racked by scurvy. Bering’s 
ship was wrecked, and he died on the island that today 
bears his name. A few survivors reached Russia to tell of 
their exploration. 


Bering Land Bridge [bair’-ing] The Bering Land 
Bridge, or Beringia, is the great landmass that emerged in 
the Bering and Chukchi Seas following a drop in sea level 
at several times during the Quaternary Period (the last 2 
million years). Archaeologists believe that the first hu- 
mans to enter the New World used the “bridge” as they 
slowly migrated from what is now northeast Asia to north- 
western North America. This migration presumably oc- 
curred during the last major phase of the Wisconsin gla- 
ciation, a period lasting from 30,000 to 10,000 years 
ago. At the end of the period the two continents were 
separated by the sea as the ice in the major continental 
ice sheets and other glaciers melted and caused a rise in 
sea level. 

About 20,000 years ago the land bridge extended 
from Unalaska Island of the Aleutian chain on the south- 
east, northwestward to Cape Olyutorsky of the Koryak area 
north of the Kamchatka Peninsula, and from near the 
mouth of the Mackenzie River of Canada on the east to 
near the Kolyma and Indigirka rivers of eastern Siberia on 
the west. 

Because much of the area was not glaciated, it Sup- 
ported Arctic vegetation, particularly dry grasslands or 
steppe, tundra, marsh vegetation, and boreal forests, 
which supplied adequate food for grazing animals. Such 
animals would have included the horse, the reindeer, and 
such Ice Age species as the mammoth, the mastodon, and 
the woolly rhinoceros. Birds and fish would have served as 
additional food sources for early American hunters. 

See also: NORTH AMERICAN ARCHAEOLOGY. 
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Bering Sea The Bering Sea, an arm of the North Pa- 
cific Ocean, is bounded on the east by Alaska, on the 
south by the Aleutian Islands, and on the west by Siberia 
(Soviet Asia) and the Kamchatka Peninsula. To the north, 
the Bering Strait leads to the Chukchi Sea of the Arctic 
Ocean. The sea extends 2,396 km (1,488 mi) east to 
west and 1,597 km (992 mi) north to south. Its area is 
about 2,300,000 km* (878,000 mi‘). The greatest depth 
is 4,115 m (13,500 ft). Discovered (1648) by the Rus- 
sian Semyon Dezhnev, the sea was named for Vitus Jo- 
nassen BERING, a Danish explorer in the service of Russia 
in the early 18th century. 

The largest islands are St. Lawrence, Nunivak, St. 
Matthew, and the PRIBILOF ISLANDs, all of which are part of 
Alaska, and the Komandorskie Islands, which are Soviet 
territory. High winds and snow in winter and fog in sum- 
mer create a climate with few clear days. Navigation is 
difficult, and ice closes the northern part of the sea from 
October to June. Herds of fur seals breed on the Pribilofs, 
and international friction over seal hunting was settled by 
agreement in 1911. 


Bering Sea controversy see PRIBILOF ISLANDS 


Bering Strait The Bering Strait, which lies between 
Alaska and Siberia (Soviet Asia), connects the Bering Sea 
with the Chukchi Sea of the Arctic Ocean. From Cape 
Prince of Wales in Alaska to Cape Dezhnev in Siberia, it is 
89 km (55 mi) across, the shortest distance between the 
continents of North America and Asia. Big Diomede ls- 
land (USSR) and Little Diomede Island (United States) 
lie less than 5 km (3 mi) apart in the middle of the strait. 
The international date line runs between these two small 
islands. 

Frozen over from October until June, the strait is be- 
tween 30 and 52 m (100 and 170 ft) deep. Discovered 
(1648) by Semyon Dezhnev, it is named for Vitus Jonas- 
sen BERING, who sighted the Diomede Islands on St. 
Diomede’s Day, Aug. 16, 1728. 


Berio, Luciano [bair’-ee-oh] The works of the Italian 
composer Luciano Berio, b. Oct. 24, 1925, combine lyr- 
icism with the more advanced techniques of electronic 
music. He studied with Giorgio Ghedini at the conserva- 
tory in Milan and with Luigi Dallapiccola at the Berkshire 
Music Center in Tanglewood, Mass. In 1955 he founded, 
with Bruno MADERNA, the experimental electronic music 
laboratory at the Milan radio station. He also edited the 
journal Incontri Musicale (Musical Encounters), which 
discussed avant-garde music. Berio composes in a wide 
range of contemporary idioms. Notable works include the 
Sinfonia (1968) for eight voices and orchestra and Voci 
(1984) for viola and orchestra. 


Berkeley [bur’-klee] Berkeley is a city in west central 
California, located on the northeastern shore of San 
Francisco Bay. It has a population of 102,724 (1990). 
The city rises from sea level to an elevation of about 400 
meld 30 fi). 

Site of the main campus of the University of Califor- 
nia, the city is the location of the University Museum, a 
more than 3,000,000-volume library, and the Lawrence 
Radiation Laboratory, an atomic research center. Other 
educational institutions include the California School for 
the Blind and Deaf and the Armstrong College of Busi- 
ness. Manufactures include processed food, metal prod- 
ucts, pharmaceuticals, and chemicals. Granted (1820) to 
the Peralta family by the Spanish crown, the land was 
purchased and settled (1853) by Americans and called 
Ocean View. It was renamed Berkeley in 1866. 


Berkeley, Busby [burk’-lee] Busby Berkeley was the 
pseudonym of William Berkeley Enos, b. Los Angeles, 
Nov. 29, 1895, d. Mar. 14, 1976, a choreographer 
known for the spectacles he created in the Hollywood 
musical extravaganzas of the 1930s. His trademark—ka- 
leidoscopic patterns of massed dancers filmed from 
above—is most striking in Whoopee (1930), 42nd Street 
(1933), the Gold Diggers series (1933, 1935, 1937, 
1938), Roman Scandals (1933), Footlight Parade 
(1933), and Babes in Arms (1939). 


Berkeley, George [bahr’-klee] George Berkeley, b. 
Mar. 12, 1685, d. Jan. 14, 1753, was a leading advocate 
of EMPIRICISM in British philosophy. He studied divinity 
and later lectured at Trinity College, Dublin. He spent 
three years in America and was a stimulus to the develop- 
ment of higher education. In 1734 he was appointed 
bishop at Cloyne, in which office he devoted himself to 
the social and economic plight of Ireland. 

Berkeley's most characteristic philosophical doctrine 
is Summarized in the Latin expression esse est percipi, 
“to be is to be perceived.” This expresses a version of 
philosophical IDEALISM, the view that nothing can exist 
apart from minds and the contents of minds. To say that 
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a material object exists, in this view, is to say that it is or 
can be seen, heard, or otherwise perceived by a mind. 

Philosophers such as John Locke had adopted the 
view that human knowledge depends on the existence of 
material objects independent of minds or ideas. These 
objects causally produce ideas in human minds. Locke 
held that in some respects human ideas resemble objects 
in the materia! world, but some qualities that objects ap- 
pear to have, such as color, odor, and taste, are not in the 
objects but depend upon the mind. 

Against this view Berkeley held that al! the qualities of 
the object depend upon the mind. Since objects have sta- 
ble and regular existence, the mind they depend on must 
be divine rather than human. In Berkeley's view, therefore, 
the existence of a divine mind follows directly from the 
common-sense belief that physica! objects exist when no 
one is perceiving them. 


Berkeley, Sir William [bahr-klee] Sir William 
Berkeley, b. 1606, d. July 9, 1677, served as royal gov- 
ernor of Virginia from 1642 until 1677, except during the 
period of the English Commonwealth (1652-60). Edu- 
cated at Queen's College, Oxford, he served on the En- 
glish privy counci! and made some reputation as a play- 
wright before moving to Virginia. Berkeley was knighted 
by Charles | in 1639. 

While governor of Virginia, Berkeley attempted, with 
scant success, to persuade the colonists to abandon their 
dependence on tobacco and diversify their economy. His 
advocacy of a relatively pacific Indian policy, in combina- 
tion with provincial jealousy over the circle of men on 
whom he had bestowed patronage, led to the uprising 
against his administration known as BACON’sS REBELLION 
(1676). Berkeley left office in 1677 and died shortly af- 
ter returning to England. 


berkelium [bur-kee'-!ee-um or burk’-lee-uhm] 
Berkelium is a chemical! element, a meta! of the ACTINIDE 


SERIES in Group JIB of the periodic table. Its symbol is 
Bk, its atomic number 97, and its weight 247 (stablest 
isotope). Berkelium does not occur naturally. Glenn SEA- 
BORG, S. G. Thompson, and A. Ghiorso synthesized “*°Bk 
in 1949 by bombarding americium-241 with helium ions 
in a cyclotron at the University of California at Berkeley; 
the newly discovered element was named in honor of that 
city. The known isotopes, whose mass numbers range 
from 240 to 251, are radioactive; **’Bk is the stablest 
isotope, with a half-life of about 1,400 years. Weighable 
amounts of “*°Bk, large enough to allow the study of the 
chemical properties of the element, are produced by pro- 
longed neutron bombardment of curium-244 (derived 
from americium-243), followed by beta decay of curium- 
249. No practical applications of this element are known. 
See also: TRANSURANIUM ELEMENTS. 


Berkshire [bahrk’-sher] Berkshire is a county in 
southern England, just west of London. It covers 1,259 
km? (486 mi’), and the population is 747,100 (1988 
est.) READING Is the county town. A region of rolling hills 
and chalk downs, Berkshire is bisected by the River 
Thames and its tributaries. Barley, wheat, and oats are 
grown in the river valleys, and hog, poultry, and dairy 
farms are important to the local economy. Since World 
War Il, industry has greatly increased, and a variety of 
light manufactures are produced at Reading and other 
towns. Two centers for nuclear research are located in the 
area. Berkshire is a major rai! and road center. Tourists 
visit WINDSOR CASTLE and the famous racecourse at Ascot. 
Following the redistricting of British counties in 1974, 
the area of Berkshire was greatly reduced. 


Berkshire Hills The Berkshire Hills, an extension of 
the Green Mountains of Vermont, are a series of ridges 
that includes the Hoosac and Taconic ranges (western 
Massachusetts) and the Litchfield Hills (Connecticut). 
Their average elevation is about 457 m (1,500 ft), and 
the highest point is Mount Greylock (1,064 m/3,491 ft). 
The area is a Summer and winter resort. 

Berkshire Music Festival see TANGLEWOOD 
FESTIVAL 


Berle, A. A. [bur’-lee] Adolf Augustus Berle, Jr., b. 
Boston, Jan. 29, 1895, d. Feb. 17, 1971, was an Ameri- 
can economist, lawyer, and government official. An origi- 
nal member of the Brain Trust, a group of scholarly advi- 
sors that helped President Franklin D. Roosevelt set up 
the New Deal in 1933, Berle specialized in drafting 
banking and securities legislation. He was professor of 
corporate law (1927-64) at Columbia University and 
served as assistant secretary of state (1938-44) for Latin 
America. He was also U.S. ambassador to Brazi! (1945- 
46) and was a leading advisor on Latin American affairs 
during the Kennedy administration. 
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Berle, Milton [burl] Milton Berle is the stage name 
of Milton Berlinger, b. New York City, July 12, 1908, a 
popular American comedian who, in 1948, became the 
first TV performer to gain a wide national following. As the 
star of “The Texaco Star Theater” (1948-53), Berle— 
known as “Mr. Television” —specialized in rapid-fire jokes 
and broad comedy routines. He began his career as a 
child comic and silent-screen actor before becoming a 
popular stage, radio, and nightclub comedian. Mi/ton 
Berle: An Autobiography was published in 1974, and 
B.S., | Love You, a book of reminiscences, in 1988. 


Berlin Berlin, in northeastern Germany, is the coun- 
try’s capital and largest city. Its population is 3,700,000 
(1990 est.). The historic capital of the state of Branden- 
burg-Prussia, it was the capital of Germany from 1871 to 
1945. With Germany’s defeat at the end of World War II, 
the city was partitioned among the four occupying pow- 
ers—the USSR, the United States, Great Britain, and 
France. Four years later the three Western sectors were 
joined to form West Berlin, while the Soviet-occupied 
zone was, for practical purposes, absorbed into Commu- 
nist East Germany (the German Democratic Republic, or 
GDR), of which it became the capital in 1954. Because 
the city of Berlin was surrounded on all sides by the GDR, 
West Berlin, linked politically and economically to the 
western Federal Republic of Germany, was cut off from it 
geographically and became an island of Western influ- 
ence in the Soviet-dominated East. Berlin became the 
capital of a reunited Germany on Oct. 3, 1990. 
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Alexander-Platz, 
renovated to serve 
as a showcase of 
socialist progress, 
was the commer- 
cial and adminis- 
trative center of 
Fast Berlin. 
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The city lies on the SPREE RIVER in a shallow, marshy 
valley and is linked by the Spree, Havel, and Elbe rivers 
with the port of Hamburg and the North Sea. 

Evolution of the Contemporary City. The old city, with its 
narrow, twisting streets, did not grow much beyond its 
medieval walls until late in the 17th century, when an 
aristocratic suburb developed to the west. This grew into 
the government and university quarter, which extends 
along the axial road known as Unter den Linden (“Under 
the Linden Trees”). In the 19th century, this urban core 
was enclosed by residential and industrial suburbs. Berlin 
then became an important route center of railroads that 
radiated to all parts of central Europe. Within the city an 
elaborate subway system was built in the late 19th and 
early 2Oth centuries, but this was curtailed during the 
city’s division. 

Berlin was severely damaged by bombing during World 
War Il. It has been largely rebuilt, but the new Berlin is 
different from the old. The business center of the former 
city lay in what became East Berlin; it was rebuilt but 
shows a strong Soviet influence in its architecture. The 
area formerly occupied by ministries and embassies is 
now largely given over to hotels and cultural institutions. 
West Berlin had to develop its own business center along 
and near the Kurfurstendamm, one of the city’s main 
thoroughfares. 

Berlin has long been a cultural and educational center 
noted for its State Opera, the BERLIN PHILHARMONIC OR- 
CHESTRA, Its museums and galleries, and its university. 
The Humboldt University was founded (1809) as 
Friedrich Wilhelm University and became a model for 
universities in much of the world. It lay in the Soviet sec- 
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The war-ravaged main tower of the Kaiser-Wifhelm-Gedachtnis- 
kirche, in the Wilmersdorf section of Berlin, was left as a reminder 
of World War ll. A new memorial church (left) stands alongside. 


tor after World War II, and in 1948 its non-Communist 
faculty and students left and founded the Free University 
of West Berlin. 

Population. The city grew during the 18th and 19th 
centuries by continuous immigration from all parts of 
Germany. In 1939, with a population of about 4.3 mil- 
lion, Berlin was the largest city on the European conti- 
nent. By 1945, as a result of war casualties and migra- 
tion, the total was reduced to a little more than 3 million. 
The population rose again in the decades that followed, 
but in 1990 it was still lower than the prewar level. 

Economy. Although the function of Berlin was always 
primarily governmental and administrative, it neverthe- 
less developed a wide range of light, consumer-oriented 
industries. Its disadvantages were the lack of local raw 
materials and fuel and the cost of transporting them. The 
emphasis, therefore, was on labor-intensive products. 
Woodworking, electrical and mechanical engineering, 
clothing, and food-processing industries were especially 
important. The same range of manufactures, with the ad- 
dition of electronics, continues to dominate the city. Ber- 
lin has always relied heavily on waterborne communica- 
tions. Its rivers, otherwise inadequate for modern needs, 





have been canalized, and much of Its fuel and bulk mate- 
rials continues to arrive by barge. 

History. The small medieval city of Berlin lay in the 
Mark of BRANDENBURG, ruled by the HOHENZOLLERN dynas- 
ty, which established a residence there in the 15th cen- 
tury. The city came to be dependent on the government 
and the court, and its industries supplied the needs of the 
army and aristocracy. Nevertheless, the city grew slowly, 
and by 1700 its population was still no more than 25,000. 

Berlin was the capital of the kingdom of Prussia from 
1701, and with the unification of Germany under Prus- 
sian rule it became the capital of all Germany in 1871. 
After that, its expansion was rapid. During the age of Im- 
perial Germany (1871-1918) and the Weimar Republic 
(1919-33), Berlin was one of Europe’s chief intellectual 
and cultural centers. Its scientific establishment boasted 
such luminaries as Robert Koch, Max Planck, and Albert 
Einstein, while the Berlin theater was distinguished by 
the work of Gerhart Hauptmann, Max Reinhardt, and Ber- 
tolt Brecht. In the visual arts the city was the home of the 
Berlin Dada group. 

Berlin was severely damaged by bombing raids during 
World War II, and in the postwar years the city’s partition 
and the erection (1961) of the BERLIN WaLL symbolized 
the cold war struggle between East and West. The open- 
ing of the wall and the end of partition (1989-90) herald- 
ed the city’s reintegration into a newly unified Germany. 


Berlin, Congress of The Congress of Berlin con- 
vened on June 13, 1878, under the presidency of Ger- 
many’s chancellor, Otto von Bismarck, to restore the dip- 
lomatic balance of power following the RUsso-TURKISH 
War of 1877-78. The Treaty of San Stefano (Mar. 3, 
1878), which ended that war, had significantly increased 
Russian influence in the Balkans and thereby aroused the 
opposition of the other European powers. In addition to 
Germany, Austria-Hungary, Britain, France, Italy, Russia, 
and Turkey were represented at the Congress. 

By the Treaty of Berlin (July 13, 1878), the San Ste- 
fano creation of Greater Bulgaria, an independent state 
supported by Russia, was replaced by a smaller Bulgaria 
under the suzerainty of the Ottoman sultan. Russia re- 
ceived southern Bessarabia from Romania and Kars, Ar- 
dahan, and Batum from Turkey. Serbia, Montenegro, and 
Romania acquired additional territory, along with full in- 
dependence from the Ottoman Empire. Austria obtained 
the right to “occupy and administer” Bosnia AND HERCE- 
GOVINA but not the power to annex it from Turkey. 


Berlin, Irving Irving Berlin, b. Tyumen, Russia, May 
11, 1888, d. Sept. 22, 1989, dominated the world of 
American popular music for half a century. Of his 1,500 
songs, for which he wrote both music and lyrics, several 
have become classics. Among them are “God Bless 
America,” “White Christmas,” “Easter Parade,” “All 
Alone,” and “Alexander’s Ragtime Band.” “White Christ- 
mas” won an Oscar in 1942. Yip, Yip, Yaphank (1918) 
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Irving Berlin, a 
Russian-born Amert- 
can composer-lyricist 
who specialized in 
musical scores for 
Stage productions, 
entertained genera- 
tions of Americans 
with such show tunes 
as “Oh, How I Hate to 
Get Up in the 
Morning” (1918) and 
“There's No Business 
Like Show Business” 
(1946). He was 101 
when he died in 
1989. 





and This Is the Army (1942), shows that he wrote and 
produced with all-soldier casts during the two world wars, 
earned millions for war charities. For This Is the Army he 
was decorated with the Medal of Merit. Screen musicals 
with Berlin’s songs include such classics as Top Hat 
(1935), Easter Parade (1948), Blue Skies (1946), and 
White Christmas (1954). Among Berlin’s most successful 
Broadway musicals are the Music Box Revues (1921- 
24), As Thousands Cheer (1933), and Annie Get Your 
Gun (1946). 


Berlin Philharmonic Orchestra The Berlin Phil- 
harmonic Orchestra is considered one of the most ac- 
complished in the world. It was founded in 1882 when 
54 musicians seceded from Benjamin Bilse’s Orchestra 
to play in a former roller-skating rink and was given the 
name Philharmonisches Orchester. Since then, the or- 
chestra has always been associated with leading conduc- 
tors. In 1887, Hans von BüLow became the permanent 
conductor, creating a model of symphonic interpretation. 
The composer Richard STRAUSS was in charge in the sea- 
son 1894-95: next the Philharmonic was taken over by 
Arthur Nikisch, who introduced the music of Anton 
Bruckner and Gustav Mahler to the repertoire. In 1922, 
Wilhelm FURTWANGLER succeeded Nikisch. From 1954 to 
1989, Herbert von KARAJAN headed the orchestra; he was 
succeeded by Claudio ABBADO. 


Berlin Wall With the aim of preventing East Germans 
from seeking asylum in the West, the East German gov- 
ernment in 1961 began constructing a system of con- 
crete and barbed-wire barriers between East and West 
Berlin. This Berlin Wall endured for nearly 30 years, a 
symbol not only of the division of Germany but of the 
larger conflict between the Communist and non-Commu- 
nist worlds. The wall ceased to be a barrier when East 
Germany ended restrictions on emigration in November 
1989. The wall was largely dismantled in the year pre- 
ceding the reunification of Germany. 


Berliner, Emile [bur’-li-nur, ay-meel’] The German- 
born American inventor and philanthropist Emile Berlin- 
er, b. May 20, 1851, d. Aug. 3, 1929, is generally cred- 
ited with the invention of the telephone receiver (1877) 
and the disk recording system (1887), which he called 
the gramophone. This system, and the companies he 
helped found to exploit it, became the basis for the 
sound-recording industry (See SOUND RECORDING AND RE- 
PRODUCTION). In his later years Berliner devoted himself to 
child health and nutrition, particularly to the promotion of 
milk pasteurization. 


Berliner Ensemble see BRECHT, BERTOLT 


Berlioz, Hector [bair’-lee-ohz] The French compos- 
er Louis Hector Berlioz, b. Dec. 11, 1803, d. Mar. 8, 
1869, was one of the most important musical figures of 
the romantic era. His large-scale, brilliantly orchestrated 
compositions helped create the modern orchestra, and 
his musical ideas and innovations greatly influenced the 
development of 19th-century music. 

Berlioz was sent to Paris by his father in 1821 to study 
medicine. Inspired by the operas of Christoph Willibald 
Gluck, he also studied music, and after four ill-fated at- 
tempts, received the prestigious Prix de Rome in 1830 
for his cantata Sardanapalus. 

That same year saw his first major work, the Sympho- 
nie fantastique, a musical description of the opium-in- 
duced reveries of a frustrated artist and one of the most 
influential programmatic works of the 19th century. The 
symphony is unified by Berlioz’s novel use of a short, re- 
current theme (idée fixe), which symbolizes the presence of 
the “loved one” and is heard throughout the composition. 

Harold in Italy (1834), best termed a symphony with 
viola solo, is based on Byron’s Childe Harold. The Dam- 
nation of Faust (1846) is based on Goethe’s poem, and 
Berlioz’s song cycle Les Nuits d’été stems from poems by 
Théophile Gautier. 

The Requiem (1837), characteristic of Berlioz’s grand 


Hector Berlioz, the 
French romantic 
composer, 
conductor, and 
critic, is known for 
his delight in 
massive sounds 
produced by huge 
performing groups, 
as in his Requiem 
(1837). Berlioz was 
a pioneer in the field 
of orchestration. 
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musical conceptions, is an overwhelming work for large 
orchestra that includes 110 violins, an augmented brass 
section, 16 timpani, and more than 200 voices. Commis- 
sioned by the French government and well received, it did 
not compensate for the depressing rejections of his operas, 
Benvenuto Cellini (1838) and Les Troyens (1856-59). 

Despite the support of such influential figures as Gia- 
como Meyerbeer, many of Berlioz’s compositions for 
enormous choruses and orchestras aroused mockery and 
misunderstanding in France. 

In 1867, Berlioz returned in poor health from his last 
conducting tour in Russia. After a lengthy illness he died 
in Paris. 

By his almost magical manipulation and understanding 
of individual instruments, Berlioz greatly increased the ex- 
pressive capabilities of the orchestra, and his unorthodox 
musical structures and meters helped free composers from 
restrictive classical forms. Numerous French composers, 
among them Camille Saint-Saéns, Charles Gounod, and 
Paul Dukas, In addition to Wagner, Liszt, Gustav Mahler, 
and Richard Strauss, who revised Berlioz’s treatise on In- 
strumentation in 1905, are indebted to his vision. 


Berlitz Schools of Languages [bur-lits’] The 
Berlitz Schools of Languages pioneered the conversation- 
al approach to language teaching. The first was opened 
(1878) in Providence, R.I., by Maximilian D. Berlitz 
(1852-1921), a native of Germany. More than 200 now 
exist throughout the world. 


Bermuda Bermuda is a self-governing British colony 
located in the Atlantic Ocean about 965 km (600 mi) 
east of Cape Hatteras. The colony has a population of 
58,300 (1990 est.). It consists of a 35-km-long (22-mi) 
chain of more than 300 small islands with an area of 54 
km* (21 mi‘). The largest of the islands, Bermuda or 
Main Island, is 23 km (14 mi) long and is connected by 
bridges to the other important islands—Somerset, Boaz, 
lreland, St. George’s, and St. David’s. Named after its 
discoverer, Juan Bermúdez, Bermuda has a mild climate 
and colonial charm that make it a major tourist resort. 
The 20 inhabited islands of Bermuda are generally 
low, gently undulating limestone platforms covered with 
beautiful vegetation. Their coral origin has made the 
beaches famous and is evident in the distinctive pastel 
building materials used on the islands. The annual mean 
temperature is about 21° C (70° F), and rainfall averages 
1,450 mm (57 in). The islands have no rivers or lakes, so 
the inhabitants depend on rain for water. Several hotels 
have their own desalinization plants, and houses are con- 
structed with gutters and pipes leading from the roofs to 
underground tanks. More than half the people are descen- 
dants of slaves brought from Africa during the 18th centu- 
ry. The white population is mostly British, and English is 
the main language. The economy is tourist-oriented, with 
small-scale industry being encouraged recently. Commer- 
cial fishing and agriculture are of minor importance. Ham- 
ilton, the capital, and St. George are the major towns. 
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After its discovery in 1503, Bermuda remained unset- 
tled until 1609, when British colonists landed there. It 
formally became a British colony in 1684. In 1815 the 
capital was transferred from St. George to Hamilton. The 
economy thrived as the tourist industry grew rapidly in the 
20th century. Bermuda has exercised internal self-gov- 
ernment since 1968; there is a directly elected 40-mem- 
ber House of Assembly. In 1973 the British military in- 
tervened when the governor was assassinated during civil 
disorders over independence, and subsequently racial 
tensions led to further unrest. After 1977, however, calm 
was restored as the government strove to eliminate racial 
discrimination. At that time and again early in the 1980s 
the independence movement surged. 


Bermuda Triangle The Bermuda Triangle, also 
called the Devil’s Triangle, is an area of the Atlantic 
Ocean off southeast Florida, where the disappearance of 
ships and airplanes on a number of occasions has led to 
Speculation about unexplainable turbulences and other 
atmospheric disturbances. Violent storms and downward 
air currents frequently occur there, but studies have not 
revealed any significant peculiarities about the area. 
Boundaries of the Bermuda Triangle are formed by draw- 
ing an imaginary line from Melbourne, Fla., to Bermuda, 
to Puerto Rico, and back to Florida. 


Bern Bern (also Berne) is the capital of Switzerland 
and of Bern canton. It is located in the northwestern part 
of the country on the Aare River, about 95 km (60 mi) 
southwest of Zurich. A commercial and administrative 
center with some industry, Bern has a population of 
136,292 (1988 est.), most of which is German-speaking 
and Protestant. The city is the headquarters of several in- 
ternational organizations, and its industries include 
chemicals, machinery, textiles, and chocolate. The nota- 
ble landmarks of the old section—the cathedral (begun 
1421), city hall (1406-16), Nydegg Church (1494), and 
the famous Clock Tower (16th century)—attract many 
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tourists. Several museums and a university (1834) are 
also located there. 

Founded in 1191 by Berthold V, duke of Zähringen, 
Bern became an imperia! free city in 1218 and grew 
quickly into a prospering trade center. After joining the 
Swiss Confederation in 1353, it began to acquire sur- 
rounding territories and, by the turn of the 18th century, 
held most of the Bernese Alps region. The French-speak- 
ing Jura region was added to the canton in 1815. In 1848, 
Bern became the capital of the Swiss Confederation. 


Bernadette, Saint [bur-nuh-det’] Bernadette Sou- 
birous, b. Jan. 7, 1844, d. Apr. 16, 1879, was a French 
visionary who claimed to receive 18 apparitions of the 
Virgin Mary in a cave near Lourdes in 1858. A spring of 
water at the site of the apparitions has since attracted 
millions of pilgrims because of its reputed healing pow- 
ers. Bernadette, after suffering a period of painful public- 
ity, entered a convent at Nevers, France, where she re- 
mained until her death. She was canonized in 1933. 
Feast day: Feb. 18. 


Bernard of Clairvaux, Saint [bur-nard’, klair- 
voh’] Bernard of Clairvaux, b. 1090, d. Aug. 20, 1153, 
was a French churchman, mystic, and doctor of the 
church. He became (1113) a Cistercian monk and was 
chosen (1115) abbot of Clairvaux. Although Bernard did 
not reject the idea of rationalism in theology, he became 
the major opponent of rationalist theologians who, in his 
view, threatened religious orthodoxy. He attacked and 
sought the condemnation of the teachings of Peter ABE- 
LARD at the Council of Soissons (1121) and again at the 
Council of Sens (1140). 

Bernard was a trusted advisor of popes and kings and a 
leading proponent of the Second Crusape. He also contrib- 
uted heavily to the rules for the Order of the Knights Tem- 
PLARS, which he hoped would become a model of Christian 
chivalry. He was instrumental in developing opinion in favor 
of Pope Innocent |! in the disputed election that followed 
the death (1130) of Honorius I]. He denounced the politi- 
cal schemes of ARNOLD OF BresciA, an Italian monk and re- 
former, in Rome and produced a treatise on papal power in 
Christian society for Eugenius I! in 1148. 

One of the most outstanding medieva! works on mysti- 
cism is his De diligendo Deo. He was canonized in 1174 
and was formally recognized as a doctor of the church in 
1830. Feast day: Aug. 20. 


Bernart de Ventadorn [bair-nahr’ duh vahn-tah- 
dohrn’] Bernart de Ventadorn, f!. c.1150-90, is con- 
sidered the greatest of the Provençal troubadours. His 
love lyrics, of which 40 survive, are remarkable for their 
clarity of style and mastery of form. The son of a servant 
at the castle of Ventadorn, he was encouraged by Vis- 
count Eble and later joined the court of Eleanor of Aqui- 
taine. At the end of his life, after serving the count of 
Toulouse, he retired to the monastery of Dalon. 





The Bernese mountain dog, a working breed, was used by the 
merchants of Berne to pull wagons loaded with goods to market. 


Bernese mountain dog [bur-neez’] The Bernese 
mountain dog is a rare working breed of substantia! mus- 
cular build. The male stands 58.4—70 cm (23-27.5 in) at 
the shoulder, with females slightly smaller; the weight is 
23-32 kg (50-70 Ib). The soft, slightly wavy coat is solid 
black, with deep russet or tan markings on the forelegs and 
muzzle and over each eye. For show purposes, white mark- 
ings on the feet, tai! tip, muzzle, and chest are desirable. 

More than 2,000 years ago Roman soldiers brought 
the breed’s predecessors into Switzerland, where the 
Bernese was developed into an all-purpose draft animal in 
the canton of Berne. The breed was recognized by the 
American Kennel Club in 1937. Bernese are hardy and 
require minima! grooming. 


Bernhard of Lippe-Biesterfeld Prince Bernhard 
of Lippe-Biesterfeld, b. Germany, June 29, 1911, is the 
consort of JULIANA, former queen of the Netherlands, and 
father of the present queen, Beatrice. Married in 1937, 
Bernhard fought against the invading Germans in 1940 
and commanded the Dutch resistance fighters who 
helped liberate the Netherlands in 1944-45. After Juli- 
ana became (1948) queen, he worked to encourage in- 
ternational trade. 


Bernhardt, Sarah [bair-nahr’] Sarah Bernhardt was 
the stage name of the French actress Sarah Henriette 
Rosine, b. Paris, Oct. 22, 1844, d. Mar. 26, 1923, 
whom many consider one of the greatest performers of al! 
time. She first came to notice in 1869 at the Théâtre de 
l'Odéon in François Coppée’s Le Passant (The Passerby). 
After the Franco-Prussian War, during which she turned 
the Odéon into a military hospital, she became a star as 
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the queen in Victor Hugo’s Ruy Blas, as Dona Sol in his 
Hernani, and as Phèdre in Racine’s classic drama. At the 
Comédie Francaise she had notable successes as Chéru- 
bin in Beaumarchais’s Marriage of Figaro and in the title 
role of Racine’s Andromaque. She made her London de- 
but in 1879 in Phédre. The following year she made her 
triumphant New York debut in Adrienne Lecouvreur, and 
during the next four decades she toured the United States 
nine times. 

Bernhardt had an extraordinarily beautiful voice, per- 
fect diction, and an astonishing emotional range as a per- 
former. Her slim figure and dark eyes made her especial- 
ly suited for roles requiring seductiveness. She also ex- 
celled in expressing pain, tearful rage, and the throes of 
death. She managed several Paris theaters after 1893 
and in 1899 reopened the Théatre des Nations as the 
Theatre Sarah Bernhardt. Her greatest performances 
there included lead roles in the plays Fédora, Théodora, 
and La Tosca, all written for her by Victorien SARDOU; 
Lorenzaccio by Alfred de MusseT; La Dame aux camélias 
(The Lady of the Camelias) by Dumas fils; L’Aigion (The 
Eaglet) by Edmond Rostanp; and Hamlet. She performed 
all over Europe, North and South America, Australia, and 
Egypt. Even after her right leg was amputated in 1915 as 
a result of a fall, she continued to act. 


Bernini, Giovanni Lorenzo Giovanni Lorenzo 
Bernini, b. Dec. 7, 1598, d. Nov. 28, 1680, was one of 
the most original, versatile, and prolific masters of Italian 
baroque art. Born in Naples, he was the son of the Flor- 
entine sculptor Pietro Bernini, who brought his family to 
Rome in 1605; except for a journey to Paris in 1665, the 
younger Bernini worked as an architect, painter, and 
sculptor in Rome for the rest of his life. 

Sculpture and Painting. Bernini began work as a sculp- 
tor. His Neptune and Triton (1620; Victoria and Albert 
Museum, London), and the three masterpieces in Rome’s 
Villa Borghese—Rape of Proserpina (1621-22), David 
(1623), and Apollo and Daphne (1622-25)—created a 
new form of sculpture, marked by the realism of its detail, 
its immediacy of expression, its presentation of a particu- 
lar moment of action, and, above all, a concern for the 
perspective and reaction of the viewer. All of Bernini’s 
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sculpture displays these characteristics, including his 
dramatic and realistic portraits and the elaborate papal 
tombs for Urban VIII (1628-47) and Alexander VII 
(1671-78) in Saint Peter’s Basilica in Rome. 

Little of Bernini’s painting has survived, but his ideas 
on decoration, as carried out by other artists, for example, 
Giovanni Battista Gaulli in his opulent ceiling (1674-79) 
for the Church of the Gesu in Rome, were to influence all 
Subsequent baroque and rococo monumental painting. 

Architecture. Iin 1624, Bernini began work on the im- 
mense bronze baldachino, or canopy (finished 1633), for 
the high altar of Saint Peter’s Basilica, directly over the 
Saint’s tomb; it is one of the richest monuments of ba- 
roque art. In the apse of the basilica, beyond the bal- 
dachino, Bernini and his assistants erected the gigantic 
Altar of the Chair, or Cathedra Petri (1657-66), enshrin- 
ing the chair of Saint Peter in a spectacular composition 
that makes it the focal point of the church. 

Bernini also built a number of more traditional 
churches and secular buildings. His designs for the Louvre 
were never used, but they became so well known that 
they exerted considerable influence on later architects. 
Bernini also designed several fountains for Rome; the 
most impressive, and the largest, is the Fountain of the 
Four Rivers (1648-51) in the Piazza Navona. 

In 1656, Bernini began his last and grandest project, 
the piazza fronting Saint Peter’s Basilica, which provides 
a visual balance for Carlo MADERNO’S awesome church fa- 
cade. Like all of Bernini's buildings, it had a lasting influ- 
ence on European architecture. 


Bernoulli, Daniel [bur-noo’-lee] The Dutch-born 
Swiss mathematician Daniel Bernoulli, b. Feb. 8, 1700, 
d. Mar. 17, 1782, was a son of Johann Bernoulli (166 7- 
1748) and the nephew of Jacques Bernoulli, both impor- 
tant mathematicians. In his youth he studied philosophy 
and logic; his great interest, however, was in mathematics 
and mechanics. 

From 1725 to 1733 he worked at the Saint Peters- 
burg Academy of Sciences, where he collaborated with 
Leonhard EULER. 

His most important accomplishments were in the field 
Of FLUID MECHANICS. BERNOULLI’S Law was published in Hy- 
drodynamica (1738), his most important work. In this 
book he also gave a theoretical explanation of the pressure 
of a gas on the walls of a container. He is therefore consid- 
ered one of the founders of the KINETIC THEORY OF MATTER. 


Bernoulli, Jacques Jacques, or Jacob, Bernoulli, b. 
Dec. 27, 1654, d. Aug. 16, 1705, was the eldest child in 
a Swiss Protestant family of three generations of mathema- 
ticians. Jacques and his brother Johann (1667-1748) 
helped lay the basis for the calculus of variations. Jacques 
published many articles on infinite series and did pioneer- 
ing work in the theory of probability. Bernoulli’s theorem is 
named for him (see LARGE NUMBERS, LAW OF). 
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The diagram illustrates Bernoulli's law as applied to a fluid flowing through 
a horizontal pipe of varying diameter. The pressure (P1) exerted by the fluid in 
the constricted section (A) is lower than the pressure (P2) in the wider re- 
gions (B), as indicated by the pressure meter (top). Since the same volume of 
the fluid is passing through all sections of the pipe, the velocity of the fluid 
(V1) in the constriction must be higher than the velocity (V2) in the wider 
regions. 


Bernoulli’s Law [bur-noo’-leez] Bernoulli’s law, first 
stated by Daniel BERNOULLI, expresses the relationship 
between pressure and velocity of moving fluids (liquids or 
gases). As the speed of a fluid increases, the pressure in- 
side the fluid, or exerted by the fluid, decreases. If water, 
for example, flows through a horizontal pipe of varying 
cross section, the water must flow faster in the narrower 
regions. The pressure on the water must be greater in the 
wider regions, because the walls of the pipe must exert a 
force to accelerate the water on its way to the constriction. 

Bernoulli’s law explains the lift, or upward force, that 
permits airplanes to fly. The upper surface of an air- 
plane’s wing is more curved than the lower; air, traveling 
across the wing, is made to travel faster, and thus its 
pressure on the upper surface is reduced. The relatively 
greater pressure from beneath supplies the lift. The effect 
is used in automotive carburetors and atomizers, in which 
air moving rapidly past a narrow opening creates a re- 
duced pressure that sucks In liquid. The liquid is carried 
along by the stream in the form of a vapor or fine mist. 
The aspirator, commonly used by dentists to remove ex- 
cess Saliva from the mouth, uses a stream of water flow- 
ing in a constricted tube to create suction at the constric- 
tion. A side tube placed in the mouth collects the saliva. 

See also: FLUID MECHANICS. 


Bernstein, Carl, and Woodward, Bob Carl 
Bernstein, b. Washington, D.C., Feb. 14, 1944, and 
Robert Upshur Woodward, b. Geneva, Ill., Mar. 26, 
1943, received national attention for their investigative 
reporting of the WATERGATE scandals for the Washington 
Post. The Post won (1973) the Pulitzer Prize for meritori- 
ous public service in journalism, with the “Woodstein” 
team receiving most of the credit. Bernstein and Wood- 
ward wrote A/l the President's Men (1974; film, 1976) 
and The Final Days (1976). 

Bernstein, who studied at the University of Maryland, 
worked on the Washington Star from 1960 to 1965 and 
on the Post from 1966 to 1976. Subsequently he was 
with ABC news. Woodward was educated at Yale, began 
his newspaper career with the Montgomery (Md.) Senti- 


nel in 1970-71, and joined the Post in late 1971. 
Woodward's books include The Brethren (1979, with 
Scott Armstrong) and Veil: The Secret Wars of the CIA 
1981-87 (1987). 


Bernstein, Eduard ([bairn’-shtyn] Eduard Bernstein, 
b. Jan. 6, 1850, d. Dec. 18, 1932, was a German so- 
cialist leader and theoretician. Compelled to live in exile 
for 23 years, many of them in England, he was influenced 
by the reform program of the FABIAN socialists and be- 
came critical of Karl Marx's doctrine of revolution. He ar- 
gued that socialists should exploit opportunities for bet- 
terment through the workers’ increased power at the bal- 
lot box, through trade-union activity, and through cooper- 
ation with other democratic forces. For this “Revision- 
ism” he was bitterly attacked by revolutionary Marxists 
such as V. |. LENIN. Bernstein himself, on returning home, 
wrote Evolutionary Socialism (1899; Eng. trans., 1909) 
and served (1902-06, 1912-18, 1920-28) in the Ger- 
man Reichstag. 


Bernstein, Leonard [burn’-styn] Leonard Bern- 
stein, b. Lawrence, Mass., Aug. 25, 1918, d. Oct. 14, 
1990, was a well-known conductor, composer, pianist, 
lecturer, television personality, and author. He studied 
composition with Randall Thompson and Walter Piston 
and conducting with Serge Koussevitzky. He made his 
professional debut in 1943, replacing the indisposed 
Bruno Walter as the conductor of the NEw York PHILHAR- 
MONIC in a program that Bernstein directed without re- 
hearsal. He was musical director and conductor of the 
New York Philharmonic, the first American to hold this 
post, from 1958 to 1969. He conducted opera at La 
Scala, the Metropolitan Opera, and the Vienna State Op- 
era. A dynamic personality with an acute musical intelli- 
gence and a large repertoire, Bernstein reached a large 
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audience with his educational programs on television. 
His major compositions include three symphonies: the 
Jeremiah (1944), The Age of Anxiety (1949), and the 
Kaddish (1963); three ballets, Fancy Free (1944), Fac- 
simile (1946), and Dybbuk (1974); Chichester Psalms 
(1965), a choral work; and Mass, a theater piece that he 
wrote for the opening of the Kennedy Center for the Per- 
forming Arts in Washington, D.C., in 1971. He also com- 
posed music for the Broadway musicals On the Town 
(1944), Wonderful Town (1952), Candide (1956), and 
West Side Story (1957). His writings and talks about mu- 
sic are collected in Young People’s Concerts (1970), The 
Unanswered Question (1976), and Findings (1982). 


Berra, Yogi [bair’-uh, yoh’-gee] Lawrence Peter Ber- 
ra, b. St. Louis, Mo., May 12, 1925, is a former baseball 
star known for his home-run hitting. As a star for the New 
York Yankees (1946-63), Berra was outstanding both as 
a hitter (.285 batting average, 358 home runs, 1,430 
runs batted in) and catcher. He won the American 
League’s Most Valuable Player Award three times—1951, 
1954, and 1955—a salute to his ability as a leader of a 
team that won 14 pennants and 10 World Series while he 
played for them. He also played briefly for the New York 
Mets and managed both the Yankees and the Mets. Dur- 
ing his long career, Berra became famous for his humor- 
ous, unpredictable comments. He is a member of the 
Hall of Fame. 


Berruguete, Alonso [bair-00-gay’-tay] Alonso Ber- 
ruguete, c.1489-1561, was the foremost Spanish sculp- 
tor to bring the Italian High Renaissance style to his 
country. He was trained by his father, the court painter 
Pedro Berruguete. The direct influence of Michelangelo is 
revealed in Alonso’s alabaster Resurrection (c.1517) in 
Valencia Cathedral. He was much in demand after com- 
pleting his altarpiece for the Church of San Benito, Vall- 
adolid (1527-32: now in Valladolid Museum); the tortu- 
ous, highly colored alabaster figures of this work make a 
strong, dramatic impression. Among other commissions, 
he completed (1537) an altarpiece for the Church of 
Santiago, Valladolid, and the dynamic alabaster Transfig- 
uration (1543-48) for Toledo Cathedral, where, with Fe- 
lipe Bigarny, he had worked (1539-43) on the walnut al- 
abaster choir stalls. Berruguete’s Mannerist paintings are 
not as impressive as his sculpture, which has an intense 
Spiritual fervor. 


Berruguete, Pedro Pedro Berruguete, b. c.1450, 
d. Jan. 6, 1508, was Spain's first great Renaissance 
painter. His work combines Gothic Hispano-Flemish ele- 
ments with influences from Piero della Francesca. He 
worked in Urbino, Italy, where he painted portraits of the 
court members, and in Spain, where he painted religious 
Subjects. His Auto de Fé, (Prado, Madrid), from the 
oe of Santo Tomas, Avila, is among his best-known 
works. 


Berry Berry is a historical region in central France that 
roughly corresponds to the modern departments of Indre 
and Cher. Its capital was Bourges. The area was originally 
occupied by the Bituriges Cubi, a Celtic tribe mentioned 
in Caesar’s Gallic Wars. Later, it was part of the Roman 
province of Aquitania. It became a duchy in 1360 and 
was joined to the French crown in 1601. Jean, duc de 
Berry (1340-1416), was an important patron of the arts 
whose devotional book, Les trés riches heures, is an ex- 
ample of the Book oF Hours. 


berry The berry is a simple fruit, formed by enlarge- 
ment of the ovary of the pistil, that remains fleshy and 
Succulent when mature and contains immersed seeds. 
According to botanical classification, such widely diver- 
gent crops as the BANANA, BLUEBERRY, CRANBERRY, CUCUN- 
BER, CURRANT, GOOSEBERRY, GRAPE, PEPPER, SQUASH, TOMATO, 
WATERMELON, and the CITRUS FRUITS are true berries. In 
common usage, however, the term berry is loosely ex- 
tended to include a wide group of perennial herbaceous 
and bush species that bear edible fruits, particularly ag- 
gregate fruits such as the BLACKBERRY, HUCKLEBERRY, MUL- 
BERRY, and STRAWBERRY; the ELDERBERRY, a drupe; and the 
Serviceberry, a pome. Berry crops are generally adapted to 
a wide range of soil and climatic conditions, although 
some, such as the blueberry and cranberry, have specific 
soil requirements. The major necessity for growth and 
production is an adequate supply of soil moisture, since 
most species have shallow roots. 
See also: FRUITS AND FRUIT CULTIVATION. 


Berry, Chuck Charles Edward Anderson Berry, b. 
Wentzville, Mo., Oct. 18, 1926, is a black American 
Singer-songwriter-guitarist who has been one of the most 
important influences in the development of ROCK MUSIC. 
From 1955, the year of his first hit, “Maybellene,” Ber- 
ry’'s music has characteristically combined blues tunes 
with wry, country-influenced narratives describing teenage 
frustration, young love, and fast cars. Such Berry songs as 
“Roll Over, Beethoven” (1956), “Rock and Roll Music” 
(1957), “Sweet Little Sixteen” (1958), and “Johnny B. 
Goode” (1958) have become classics of the rock and roll 
genre. 


Berry, Martha McChesney Martha Berry, b. near 
Rome, Ga., Oct. 7, 1866, d. Feb. 27, 1942, was an 
American philanthropist and a pioneer of work-study edu- 
cational programs. She opened the Mount Berry School 
on her Georgia plantation in 1902 with two teachers. 
Children paid for their tuition by working on the school 
farm or in its workshops. At the time of her death the 
Mount Berry Schools, including an accredited college, 
had 125 buildings, built and maintained by student la- 
bor. The 1,300 students could work in the mill, quarry, 
pastures, or farmlands on the 14,000-ha (35,000-acre) 
campus. Berry's work-study system was widely copied. 
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Berry, Raymond Raymond Emmett Berry, b. Corpus 
Christi, Tex., Feb. 27, 1933, enjoyed a highly regarded 
National Football League (NFL) career as a player and then 
as a coach. After playing for Southern Methodist University 
(Texas), Berry joined the Baltimore Colts in 1955 and 
played split end for them until 1967. During his career he 
caught 631 passes for 9,275 yd and 68 touchdowns. Nel- 
ther big nor fast, Berry relied on his precise pass patterns 
and his great dexterity. He was inducted into the Hall of 
Fame in 1973. From 1968 to 1981 he was a receiving 
coach on various professional and college teams. From 
1984 to 1989, Berry was head coach of the New England 
Patriots, leading them to the 1985-86 Super Bowl. 


Berryman, John John Berryman, b. McAlester, 
Okla., Oct. 25, 1914, d. Jan. 7, 1972, is considered one 
of the finest American poets of his generation. Raised as 
a strict Roman Catholic, he was throughout his life 
haunted by a religious conscience. His father committed 
Suicide when the boy was only 12, and this also contrib- 
uted to a lifelong sense of guilt and estrangement. In 
1972, Berryman leaped to his death from a bridge over 
the Mississippi River at Minneapolis, Minn. 

He began to publish in little magazines in the late 
1930s, demonstrating his indebtedness to William Butler 
Yeats, then the most famous living English-language 
poet. Berryman’s fame grew with Homage to Mistress 
Bradstreet (1956), innovative in form and daring in its 
psychological probings. Throughout the 1960s he worked 
on The Dream Songs (1970), a long poem sequence 
combining a strict format with even more innovative tech- 
niques: voices mix with one another, and the language 
combines slang and literary references. His 77 Dream 
Songs (1964) had already won the Pulitzer Prize for poet- 
ry. Berryman was also a critic (The Freedom of the Poet, 
1974) and taught for several decades at various Ameri- 
can universities. A book of poems, Delusions (1972), and 
a novel, Recovery (1973), appeared after his death. 
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Berthelot, Marcelin [bair-tuh-loh’,mar-se-lan’] 
The French chemist Marcelin Berthelot, b. Oct. 25, 
1827, d. Mar. 18, 1907, is known for his work on the 
synthesis of organic compounds, especially at high tem- 
peratures. This work led to the concept of total synthesis 
and the final overthrow of vitalism, the doctrine that the 
functions of living creatures cannot be reduced to phys- 
icochemical forces. Berthelot’s research on the conver- 
sion of alcohols and acids to esters led to an understand- 
ing of equilibrium reactions. He developed a bomb calo- 
rimeter to study heat changes during chemical reactions. 
He also investigated explosives, plant chemistry, and the 
history of alchemy and chemistry. 


Berthier, Louis Alexandre [bair-tee-ay’, loo-ee’ ahl- 
ek-sawnd’] Louis Alexandre Berthier, b. Nov. 20, 1753, 
d. June 1, 1815, was a French general who served as Na- 
poleon |’s valued chief of staff from 1796 to 1815. He 
gained military experience in the American Revolution 
and then fought in France and Italy, where he proclaimed 
(1798) the Roman Republic, and in Egypt, central Eu- 
rope, and Russia. An indifferent commander, he had the 
gift of communicating Napoleon’s instructions and was 
created (1809) prince of Wagram. After Napoleon’s first 
abdication (1814) Berthier expressed his loyalty to Louis 
XVIII, but he died serving Napoleon during the Waterloo 
campaign. 


Berthollet, Claude Louis, Comte de [bair- 
tohlay’, klohd] Claude Louis Berthollet, b. Dec. 9, 
1748, d. Nov. 6, 1822, was the first important French 
chemist to adopt Antoine LavoisieR’s theory of combus- 
tion. In a scientific controversy with Joseph Proust, he 
held that the composition of each chemical substance is 
variable and depends on the amounts of reacting materi- 
als. Proust’s view led to the law of constant composition, 
and Berthollet’s pointed toward the law of mass action. 
Berthollet introduced chlorine as an industrial bleach and 
collaborated with Lavoisier in establishing modern chem- 
ical nomenclature. Berthollet was active in government 
work and became successively senator, officer of the Le- 
gion of Honor, and a member of the Chamber of Peers. 


Bertillon (family) {bair-tee-awn’] The French brothers 
Jacques Bertillon, b. Nov. 11, 1851, d. July 7, 1922, 
and Alphonse Bertillon, b. Apr. 23, 1853, d. Feb. 13, 
1914, were noted for their introduction of statistical 
methods into various social fields. 

Jacques Bertillon succeeded his father as head of the 
Paris bureau of vital statistics (1883-1913). His appli- 
cation of statistical methods to the study of social issues 
influenced the use of statistics in the social sciences as a 
whole. He pioneered in the establishment of international 
statistical standards iN DEMOGRAPHY. 

Alphonse Bertillon, who served as chief of criminal 
identification in Paris from 1880 until his death, devel- 
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oped the Bertillon system of criminal identification, 
which involved taking a series of precise body measure- 
ments and a uniform sequence of photographs of criminal 
suspects. These photographic techniques continue to be 
employed in forensic science. 


Bertolucci, Bernardo [bair-toh-loo'-chee] The Ital- 
ian film director Bernardo Bertolucci, b. Mar. 16, 1940, 
produced his first important film, the internationally ac- 
claimed Before the Revolution, in 1964. The Spider’s 
Strategem (1970) and The Conformist (1970) are often 
ranked as Bertolucci’s finest work, but Last Tango in Par- 
is (1972), with its heavily sexual plot and a superb per- 
formance by Marlon Brando, was his first popular hit. The 
film 1900 (1977, rereleased 1990), lost much of its epic 
sweep when its original 6-hour length was cut by one- 
third. Bertolucci’s work during the 1980s was relatively 
unexciting until The Last Emperor (1987), which won 
nine Academy Awards, including two for director and 
screenwriter Bertolucci. The Sheltering Sky (1990) dis- 
appointed critics. 


Berwald, Franz [bair’-vahld] Franz Berwald, b. July 
23, 1/96, d. Apr. 3, 1868, was Sweden's greatest 19th- 
century composer. After early training in Stockholm, he 
became active as a violinist (1812-29), traveling to Ber- 
lin and Vienna, but he returned to Sweden in 1842. He 
had great difficulty in gaining recognition because con- 
temporary Swedish taste was conservative (in 1849 he 
was denied an appointment at the University of Uppsala), 
and at times he had to make his living in other ways—at 
an orthopedic institute in Berlin (1835-41) and as man- 
ager of a glassworks in Angermanland (1850-58). Finally 
he was appointed (1867) to the conservatory in Stock- 
holm. His works are mostly instrumental and include four 
extant symphonies, several concerti, and chamber works. 


Berwick [bair'-ik] Berwick (also called Berwickshire) 
was a sparsely populated county in southeastern Scotland 
until 1975, when it became part of the Borders adminis- 
trative region. It was bounded by England on the south- 
east and the North Sea on the east. Duns was the county 
town. The Lammermuir Hills traverse the northern half of 
the area. The south is a fertile lowland, called the Merse, 
drained by the River Tweepb. Agriculture is the main eco- 
nomic activity; sheep are raised in the northern hills, and 
grains, potatoes, and sugar beets are grown and cattle 
raised in the south. Wool processing is the major industry, 
and fishing is important along the coast. Berwick was part 
of the Saxon kingdom of Northumbria, and it became part 
of Scotland in the 11th century. 


Berwick, James Fitzjames, Duke of [bair’- 
ik] The duke of Berwick, b. Aug. 21, 1670, d. June 12, 
1734, illegitimate son of James II of England and Arabel- 
la Churchill (the duke of Marlborough’s sister), fought at 


the Battle of the Boyne (1690) in the unsuccessful effort 
to restore his father to the English throne and then be- 
came one of the leading commanders for Louis XIV of 
France during the War of the SPANISH SUCCESSION. Ber- 
wick revived the cause of the French contender PHILIP V 
in Spain at Almanza (1707), fought on France's eastern 
fronts, and returned to Spain to capture Barcelona 
(1714). Having served three crowns and become an En- 
glish duke, French peer, and Spanish grandee, he died of 
a cannon shot in the War of PoLisH SUCCESSION. 


beryl [bair’-ul] Beryl, an aluminosilicate mineral (see 
SILICATE MINERALS), BesAloSi,Qjg, IS the principal ore of the 
rare element BERYLLIUM. Long prized as various gem- 
Stones, notably the deep-green EMERALD, the pale blue 
green aquamarine, the pink morganite, and the golden 
heliodor, beryl is easily distinguished by its long, six-sided 
prismatic crystals (HEXAGONAL SYSTEM). The common ma- 
terial is whitish to green and is subtranslucent; gem ma- 
terial is transparent. Hardness Is 712-8; luster, vitreous; 
and specific gravity, 2.6-2.8. Beryl is commonly found in 
PEGMATITE dikes, where crystals ranging in size from less 
than an inch to many tons are intergrown with quartz and 
feldspar, but the emerald variety also occurs in altered 
limestone and scHist. Most beryl mined for beryllium now 
comes from Brazil; deposits in the Black Hills of South 
Dakota were mined during World War II. 


Beryl, an aluminum- 
beryllium Silicate, is 
found as hexagonal 
crystals in various 
colors. In addition to 
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beryllium (buh-ril’-ee-uhm] Beryllium is a chemical 
element, one of the alkaline earth metals in Group IIA of 
the periodic table. Its symbol is Be, its atomic number 4, 
and its atomic weight 9.0122. A steel gray metal, its 
properties are similar to those of aluminum and magne- 
sium, except that its melting point, about 1,278° C, is 
high for a light metal. Chemically, beryllium differs mark- 
edly from the other alkaline earth metals in that it forms 
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compounds that are more covalent than ionic. The metal 
was first prepared in 1828 by Friedrich Wöhler and An- 
toine Bussy, working independently. 

In metallurgy the specific applications of beryllium are 
based on its high ratio of strength to weight—it is lighter 
and yet much stronger than aluminum—and on its high 
melting point. Also, it forms a strong oxide layer on its 
surface, which gives it a high corrosion resistance, as high 
as that of aluminum. The addition of traces of beryllium 
to alloys can greatly increase their corrosion resistance. 

The most important beryllium alloy is beryllium copper 
(up to 4% Be), which is used in corrosion-resistant springs, 
electrical contacts—beryllium is a little less than half as 
conductive as copper—and, because of its hardness, in 
spark-proof tools. (Spark-proof hammers and wrenches 
are used in work with highly flammable materials.) 

Beryllium is important in nuclear-reactor technology be- 
cause it is an excellent neutron reflector and moderator. 
For this reason, and because of its strength and great resis- 
tance to heat, beryllium is employed as a cladding material 
for nuclear fuel elements. Beryllium, when bombarded 
with alpha radiation, emits a large number of neutrons; 
this was how the neutron was discovered in 1932. 

The most important beryllium compound is beryllium 
oxide, BeO. It is used as a base material in ceramics and 
in Special types of glass; in fluorescent tubes; and in nu- 
clear reactors. Beryllium and its compounds are extreme- 
ly toxic. Inhalation of dust particles or vapors containing 
beryllium may cause berylliosis, an inflammation of the 
lungs. 


Berzelius, Jons Jakob [bur-zee’-lee-uhs, yuns yah’- 
kawp] The Swedish chemist Jéns Jakob Berzelius, b. 
Aug. 20, 1779, d. Aug. 7, 1848, was one of the domi- 
nant figures in chemistry during the first half of the 19th 
century. His textbook, his system of chemical symbols, 
his dualistic electrochemical theory, his yearly review of 
chemical progress (1821-48), and his compilation of the 
first reasonably accurate atomic weight table, made him 
the ultimate chemical authority of his times. He intro- 
duced the use of filter paper into analytical chemistry and 
discovered several elements—selenium (1818), silicon 
(about 1824), and thorium (1829). He introduced many 
terms used in chemistry today; his increasingly en- 
trenched scientific conservatism in later life impeded 
progress, however. 


Besancon [be-zahn-sohn’] Besancon is the capital 
city of Doubs department in eastern France. It is in the 
Franche-Comté region on the Doubs River east of Dijon 
and has a population of 113,283 (1982). It is most fa- 
mous for its watchmaking and clockmaking, but other in- 
dustries include metallurgy and textile manufacturing. 
Besançon was an important Gallic town that was taken by 
Julius Caesar in 58 Bc. Made a free imperial city in 1184 
by Frederick Barbarossa, it remained so until 1674, when 
it became part of France. Principal buildings include the 
Cathedral of Saint-Jean (4th century) and many buildings 


in the Spanish Renaissance style. The Roman Grande Rue, 
where Victor HuGo was born, remains the principal street. 


Besant, Annie [beez’-uhnt] Annie Besant, b. Oct. 1, 
1847, d. Sept. 30, 1933, was an English social reformer 
and theosophist. She joined the National Secular Society 
and with the atheist journalist Charles Bradlaugh crusad- 
ed for free thought, birth control, and women’s rights. 
Besant was also a member of the socialistic FABIAN Soci- 
ETY. A few years after her conversion (1889) to THEOSo- 
PHY—a philosophical religious movement based on mysti- 
cal insights—Besant went to India, which she made her 
home. She founded the Central Hindu College at Varana- 
Si and was politically active. For many years, beginning in 
1916, she campaigned for indian home rule. She also 
traveled in Great Britain and the United States with KRISH- 
NAMURT!, her adopted son whom she presented as a new 
messiah, a claim he later renounced. Besant was president 
of the Theosophical Society from 1907 until her death. 


Bessarabia [bes-uh-ray'-bee-uh] Bessarabia is a re- 
gion in Eastern Europe that makes up the southwestern 
part of the USSR’s Ukraine and the major part of Soviet 
Moldavia. Covering 44,421 km? (17,151 mi’), it is bor- 
dered on the south by the Danube delta and Black Sea, 
on the west by the Moldavian region of Romania and the 
Prut River, and on the north and east by the Dnestr River. 
Kishinev, Bendery, and Beltsy are the main population 
centers. Its name is probably derived from the 14th-cen- 
tury Walachian dynasty of Basarab. 

The area is made up mainly of the Beltsy and Budzhak 
Steppes, parted by the Kodry Hills. The part that includes 
the Danube and Dnestr deltas, however, is a marshy low- 
land. Wheat, corn, wine, and tobacco are produced; cattle 
and sheep are raised. Bessarabia is inhabited by Moldavi- 
ans, Ukrainians, and Russians. Its control has been disput- 
ed by Romania and Russia, and it has changed hands nu- 
merous times. Romania ceded Bessarabia to the USSR in 
1947. 


Bessel, Friedrich [bes’-uhl] Friedrich Wilhelm Bes- 
sel, b. July 22, 1784, d. Mar. 17, 1846, a German as- 
tronomer and mathematician, is best known for his deter- 
mination of the first stellar PARALLAX, the earliest accurate 
method for measuring stellar distances. His monumental 
astrometrical program of determining the positions and 
proper motions of stars led to the discovery (1838) of the 
parallax of 61 Cygni. Bessel also worked out a method of 
mathematical analysis involving what is now known as the 
Bessel function, a still indispensable tool in physics and 
engineering. 


Bessemer, Sir Henry [bes’-uh-mur] The English 
inventor and industrialist Henry Bessemer, b. Jan. 19, 
1813, d. Mar. 15, 1898, developed a process of steel 
manufacture that led to the production of a low-cost, 
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high-quality steel and hastened the progress of the In- 
DUSTRIAL REVOLUTION. During the Crimean War (1853-56), 
Bessemer began to work on improving the iron used for 
casting cannon. By 1855 he had refined his process, es- 
sentially a method for blowing a blast of air through molten 
pig iron to oxidize its impurities. The heat of the oxidation 
raised the temperature of the iron and kept it in a molten 
state. Bessemer steel was widely used in Europe. In Ameri- 
ca, Bessemer’s patent was challenged by William Kelly 
(1811-88), the discoverer of a similar process, although 
the two inventors eventually merged their companies. 
See also: IRON AND STEEL INDUSTRY. 


Best, Charles Charles Herbert Best, b. West Pem- 
broke, Maine, Feb. 27, 1899, d. Mar. 31, 1978, was an 
American-Canadian physiologist who, while still a medi- 
cal student, worked with Sir Frederick G. BANTING on the 
isolation of the hormone insulin from the pancreas. Hav- 
ing successfully isolated insulin from the islets of Langer- 
hans in the pancreas, they showed that it was effective in 
treating DIABETES mellitus. Banting was awarded part of 
the 1923 Nobel Prize for physiology or medicine for this 
work and, annoyed that Best had not also been honored, 
shared his part of the prize with Best. Best served as di- 
rector of the Banting-Best Department of Medical Re- 
search and as head of the department of physiology at the 
University of Toronto. 


bestiary [bes’-tee-air-ee] The medieval bestiary was a 
collection of frequently marvelous descriptions of ani- 
mals, plants, and inanimate objects such as magnets and 
diamonds. The basis for most medieval bestiaries was the 
2d-century anonymous Greek Alexandrian work known as 
the Physiologus (meaning “naturalist”). Although fanciful 
by objective standards, the bestiary differed from the fa- 
ble or beast epic in purporting to describe actual crea- 
tures rather than narrating human behavior in the guise of 
animal actors. 


beta decay [bay’-tuh] Beta decay is a spontaneous 
nuclear process that transforms some unstable radioac- 
tive atomic nuclei into others through electron emission, 
positron emission, or electron capture. The stability of a 
nucleus is determined by the number of neutrons and 
protons contained in the nucleus. Nuclei that have an 
equal number of neutrons and protons are the most sta- 
ble, but most nuclei have an excess of either neutrons or 
protons. Such nuclei may be unstable or radioactive and 
may decay toward a condition of greater stability either by 
the emission of a negatively charged beta particle, known 
as an electron, or a positively charged beta particle, 
called a positron. A beta particle as such does not exist 
within the nucleus but is created at the moment of 
emission. 

A nucleus that has too many neutrons for its stability 
decays by the emission of an electron. In this process a 
force known as weak interaction force (See FUNDAMENTAL 


INTERACTIONS) Changes a neutron into a proton inside the 
nucleus, thereby increasing the charge or the number of 
protons by one. Similarly, a nucleus with an excess num- 
ber of protons decays by the emission of a positron by 
changing a proton into a neutron, thereby decreasing the 
charge by one. The charge also decreases by one if the 
nucleus Captures an orbital electron. The electron capture 
process competes with positron emission for those nuclei 
that have excess protons; that is, certain nuclei may de- 
cay by either mode. Each form of beta decay is always 
accompanied by the simultaneous emission of an anti- 
neutrino (see NEUTRINO). 

Some beta emitters occur in nature, mostly among the 
uranium, thorium, and actinium groups. These elements 
have an excess of neutrons and hence decay by the emis- 
sion of electrons. Most of these elements, however, are 
produced artificially by nuclear reactors. Some isotopes 
that decay by positron emission are carbon-1 1, oxygen- 
15, iron-52, and iodine-124. Produced by cyclotrons, 
they have short half-lives, while the natural beta emitters 
may have half-lives of many years. 


Betancourt, Rómulo [bet-ahn-koor', roh'-moo-loh] 
Rómulo Betancourt, b. Feb. 22, 1908, d. Sept. 28, 
1981, a Venezuelan lawyer, economist, and political 
leader, was twice president of Venezuela (1945-48, 
1959-64). Founder of the leftist Acción Democrática 
party, he first came to power as president of the provi- 
sional government following a military coup in 1945. In a 
country of extremes in wealth and poverty, he brought 
about such reforms as an excess profits tax, including a 
50 percent government tax on oil profits, and direct uni- 
versal suffrage. Exiled ten years during the dictatorship of 
Martos Pérez Jiménez, Betancourt was elected president 
again. He was awarded a lifetime Senate seat in 1973. 


betatron [bayt’-uh-trahn] The betatron is an electron 
ACCELERATOR that operates because a changing magnetic 
field produces an electric field. Part of the magnetic-field 
pattern supplies an accelerating electric field, and anoth- 
er part bends the electron on a circular orbit. As the field 
increases and the electrons accelerate, the field at the or- 
bit keeps the orbit radius constant. Brought to a target 
just inside or outside of the orbit, the electrons produce X 
rays in a directed, intense beam. Betatrons are used in nu- 
clear physics, medicine, and radiography. The first suc- 
cessful betatron was built in 1940 by Donald Kerst at the 
University of Illinois; he later built the largest betatron in 
existence, capable of accelerating electrons to 300 million 
electron volts (MeV). Betatrons have been commercially 
produced for use in the range between 10 and 100 MeV. 


betel [beet’-ul] Betel, or betel pepper, Piper betle, is a 
vine native to southern Asia. Many people of southern 
Asia and neighboring Pacific islands smear the fresh 
leaves of this plant with slaked (water-treated) lime and 
pieces of betel nut, which is the seed of the betel palm, 
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palm is 
cultivated for 
its nuts, which 
grow in 
clusters; 
chewed as a 
mild stimu- . 
lant, they stain Ñ 
the teeth E- 
black. : 





Areca catechu. This mixture is chewed to obtain a mild 
Stimulation and sense of well-being, produced by an al- 
kaloid in the nut. The practice is not habit-forming, but it 
Stains the saliva and teeth red or brown, and the nut may 
be carcinogenic. In veterinary medicine the nut is some- 
times used for deworming. 


Beth-shan  Beth-shan, or Beth-shean (modern Tell el- 
Husn), an imposing mound situated between the Jezreel 
and Jordan valleys in Palestine (present-day Israel), was a 
major Egyptian strategic stronghold, especially between 
the reigns of Seti | (1318-1304 sc) and Rameses III 
(1198-1166 Bc). 

Occupied almost continuously since the mid-4th mil- 
lennium Bc, the site contains significant remains dating 
from the Late Bronze Age (c.1550-1200 Bc), including a 
temple complex dedicated to the local Canaanite god 
Mekal. Superimposed on It is a later temple (c.1300- 
1150 Bc) dedicated to the goddess Astarte; two more 
temples were built by the Israelites in the 10th century Bc. 
A fine Roman theater, seating up to 5,000 and dating from 
the Severan period (AD 193-235), has been excavated at 
the site. 


Bethany Bethany was a biblical village at the foot of 
the Mount of Olives, about 3.2 km (2 mi) east of Jerusa- 
lem. The home of Lazarus, Mary, and Martha, Bethany is 
frequently mentioned in the New Testament. According 
to John 11, Jesus restored Lazarus to life there. The vil- 
lage is also associated with the final days and the Ascen- 
sion of Christ. Today the West Bank town of El-Azariyeh, 
named in honor of Lazarus, occupies the site. The tradi- 
tional locations of Lazarus’s tomb and Simon the leper’s 
house are there. 


Bethe, Hans [bay’-te] The Alsatian-born American 
physicist Hans Albrecht Bethe, b. July 2, 1906, is known 
for his work in nuclear physics and its applications to as- 
trophysics. A professor of physics at Cornell University 
from 1935 to 1975, in 1939 Bethe proposed an expla- 
nation for the energy production of stars over long life 
Spans—the fusion of hydrogen nuclei to form helium nu- 
clei in the presence of a carbon catalyst. At Los Alamos, 
N.Mex., where he was chief of the theoretical division of 
the atomic bomb project, and he later worked on the hy- 
drogen bomb. Bethe was awarded the 1967 Nobel Prize 
for physics for his contributions to nuclear theory and to 
the understanding of stellar processes. 


Bethel [beth’-uhl] Bethel (“house of God”) was an 
important biblical city in central Palestine, named by Ja- 
cob. Abraham built an altar nearby, and Jacob saw the 
famous ladder and received the name /srae/ there (Gen. 
35). Bethel was briefly the site of the ark of the covenant. 
When the tribes of Israel split, Jeroboam | made Bethel 
and the city of Dan the northern kingdom’s cultic rivals to 
Judah's Jerusalem. 


Bethesda Bethesda (1980 pop., 62,736) is an unin- 
corporated residential suburb In central Maryland, out- 
Side of Washington, D.C. It is the site of the National In- 
Stitutes of Health (1939) and the Naval Medical Center 
(1942). It was settled in the mid-1700s but remained a 
Small village until the mid-1 900s. 


Bethlehem (Pennsylvania) Bethlehem, on both 
banks of the Lehigh River in eastern Pennsylvania, is 
world famous for its steel. Its population is 71,428 
(1990). It is the site of Moravian College and of Lehigh 
University. The city was settled (1741) by Moravian mis- 
Slonaries. In 1829 the opening of the Lehigh Canal 
Spurred industrialization, and by the 1850s the first 
ironworks was established. In 1904 several smaller iron 
and steel firms consolidated into the Bethlehem Steel 
Corp. By the late 1980s, however, Bethlehem Steel had 
Shut down many of its operations. 


Bethlehem (West Bank) Bethlehem (Hebrew: “house 
of bread” or “house of Lahm,” a god) is a city in the Is- 
raeli-occupied West Bank territory, 10 km (6 mi) south of 
Jerusalem. The biblical city of David and birthplace of 
Jesus, it is a place of pilgrimage for both Christians and 
Jews. Its most famous shrine is the Church of the Nativi- 
ty. The tomb of Rachel, Jacob’s wife, is believed to be 
just north of the city. The story of Ruth took place in Beth- 
lehem, and it was there that Samuel anointed David king 
of Israel. 

The modern city, set on a hill overlooking the Dead 
Sea, has a population of about 20,000 (1984 est.) and is 


i a i 


BETTELHEIM, BRUNO 27 





the center of trade for a fertile region that produces 
grains, olives, and wine. Industry is restricted to the pro- 
duction of religious artifacts and souvenirs for the pilgrim 
and tourist trade. 

Bethlehem became part of Jordan after Britain’s man- 
date of Palestine ended in 1948. During the Arab-Israeli 
war of 1967, Israeli troops took the city. 


Bethlen, Gabor, Prince of Transylvania [bet’- 
len, gah’-bor] Gabor Bethlen, b. 1580, d. Nov. 15, 
1629, was the greatest ruling prince (r. 1613-29) of 
Transylvania and one of the greatest personalities in Hun- 
garian history. A fervent Hungarian patriot and a devoted 
Protestant who saw his nation being torn between “two 
pagans” (the Roman Catholic HAassBurG dynasty and the 
Muslim Turks), Bethlen came to regard the Turks as the 
lesser of two evils and generally pursued an anti-Habsburg 
policy. Although unable to attain his primary goal, the re- 
unification of Hungary (including Transylvania), he made 
his capital city of Gyula-Fehérvar (Alba Julia) into a flour- 
ishing center of Hungarian culture and succeeded in mak- 
ing his principality influential in European politics. 


Bethlien, Istvan, Count [isht’-vahn] Count Istvan 
Bethlen, b. Oct. 8, 1874, d. 1947?, the scion of a dis- 
tinguished Transylvanian-Hungarian family, was a domi- 
nant political figure in Hungary between the world wars. 
He played a significant role in establishing the counter- 
revolutionary regime (1920-44) of Admiral Mikl6s Hor- 
THY de Nagybanya, in which he served (1921-31) as 
prime minister. Dedicated to upholding Hungary's con- 
Servative social and political system and disliking com- 
munism and nazism equally, Bethlen, during World War 
ll, became one of the leaders of the so-called Anglo-Sax- 
on orientation in Hungarian politics, hoping to prevent 
Soviet occupation of Hungary. He is believed to have died 
in captivity in the USSR. 


Bethmann-Hollweg, Theobald von [bayt’-mahn- 
hohl’-vayk, tay’-oh-bahld fuhn}] Theobald von Beth- 
mann-Hollweg, b. Nov. 29, 1856, d. Jan. 2, 1921, be- 
Came chancellor of the German Empire on July 14, 
1909, after a distinguished career in the Prussian bu- 
reaucracy. Although he recognized the need for internal 
reforms, he was unable to challenge Emperor WILLIAM II, 
the army, and the governing class. In 1914 he promoted 
military action according to the plan of Alfred, Graf von 
SCHLIEFFEN, although Germany was unprepared diplomat- 
ically and economically for war. 

Germany's swift declarations of war and Bethmann’s 
admission that the invasion of Belgium was unjust helped 
brand his country as the aggressor in world opinion. Beth- 
mann feared the might of the United States but voted, 
against his convictions, for unrestricted submarine war- 
fare (which ultimately provoked U.S. entry into the war). 
His dismissal on July 14, 1917, resulting from a contro- 


versy with Generals Paul von HINDENBURG and Erich Lu- 
DENDORFF, was welcomed by all sides in Germany. 


Bethune, Mary McLeod [buh-thoon’] Mary 
McLeod Bethune, b. Mayesville, S.C., July 10, 1875, d. 
May 18, 1955, the youngest of 17 children of former 
Slaves, became a leading black educator. As a child she 
attended the local free school and won a scholarship to 
continue her education, eventually graduating (1895) 
from Moody Bible Institute, Chicago. In 1904 she found- 
ed the Daytona Normal and Industrial Institute for Negro 
Girls in Daytona, Fla. Bethune continued to serve as its 
president after it became (1923) Bethune-Cookman Col- 
lege. She also served as head of several New Deal govern- 
ment agencies, founded (1935) the National Council of 
Negro Women, and was a vice-president of the National 
Association for the Advancement of Colored People. 


Betjeman, Sir John [bet’-juh-muhn] Sir John 
Betjeman, b. Aug. 28, 1906, d. May 19, 1984, En- 
gland’s poet laureate from 1972 until his death, became 
the nation’s most popular poet with the appearance in 
1958 of his best-selling Collected Poems (rev. ed., 
1970). He also articulately advocated the virtues of Vic- 
torian architecture, as demonstrated in the several illus- 
trated volumes he produced, including Ghastly Good 
Taste (1933; rev. ed., 1971). He was knighted in 1969. 
His autobiography in verse, Summoned by Bells, was 
published in 1960. Later works include Church Poems 
(1981) and Uncollected Poems (1982). 


Bettelheim, Bruno [bet’-ul-hym] Bruno Bettel- 
heim, b. Aug. 28, 1903, d. Mar. 13, 1990, was a natu- 
ralized American psychologist who applied the principles 
Of PSYCHOANALYSIS to the educational process, particularly 
in the creation of a therapeutic milieu for severely dis- 
turbed children. Born in Vienna, he received a doctorate 
in psychology and philosophy from the University of Vien- 
na in 1938. His European career ended abruptly that year 
with Austria's incorporation into Nazi Germany, an event 
leading to his internment in Dachau and Buchenwald 
concentration camps. An account of his experiences 
there, “Individual and Group Behavior in Extreme Situa- 
tions,” in the Journal of Abnormal and Social Psychology 
(October 1943), became required reading for U.S. occu- 
pation forces at the end of World War II. 

Bettelheim settled in the United States in 1939. In 
1944 he became director of the Sonia Shankman Ortho- 
genic School of the University of Chicago, a post he held 
until his retirement in 1973. He described his efforts to 
rehabilitate emotionally disturbed children in several 
books, including Love /s Not Enough (1950). The Uses of 
Enchantment (1976), an analysis of the nature of fairy 
tales, received both the National Book Critics Circle 
Award and the National Book Award. Bettelheim com- 
mitted suicide at a Silver Spring, Md., nursing home. 
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Better Business Bureau A Better Business Bu- 
reau IS a group of local organizations designed to protect 
business people and consumers from unethical business 
practices. The first bureau was set up in Minneapolis in 
1912 through the efforts of business leaders disturbed by 
deceptive advertising techniques and selling abuses. 
Others were subsequently established throughout the 
United States, Canada, and Mexico, linked by the Council 
of Better Business Bureaus, located in New York City. The 
bureaus cooperate with public authorities to expose 
cheaters, encourage consumer education to reduce the 
ranks of the gullible, and promote the maintenance of 
high business and professional standards. 


Bevan, Aneurin [bev’-uhn, uh-ny’-rin] Aneurin Bev- 
an, b. Nov. 15, 1897, d. July 6, 1960, was a leading 
British Labour politician considered the founder of Brit- 
ain’s National Health Service. A Welsh miner in his youth, 
he became a trade union officer and in 1929 was elected 
to Parliament. As minister of health (1945-51) in Clem- 
ent R. ATTLEE’s Labour government, Bevan in 1948 pro- 
moted the controversial legislation entitling the British 
people to free hospital, medical, and dental care. He lat- 
er led the Labour party’s left wing in advocating nuclear 
disarmament. From 1956 until his death, Bevan was La- 
bour’s foreign-affairs spokesman. 


Beveridge, William Henry William Henry Bever- 
idge, b. Mar. 5, 1879, d. Mar. 16, 1963, was a social 
reformer who drew up the blueprint for Britain's welfare 
state at the end of World War Il. He graduated from Ox- 
ford in 1902 and spent the next few years as a social 
worker in London. In 1909 he wrote Unemployment: A 
Problem of Industry. He was knighted for his services 
during World War |, administering manpower and food ra- 
tioning. 

The Beveridge Plan was drawn up during World War II 
by a government committee charged with finding ways to 
alleviate postwar poverty. Its proposals for a social insur- 
ance program covering illness, unemployment, old age, 
and death formed the basis for the social legislation sub- 
sequently adopted. In 1946, Beveridge was made a baron 
and thereafter took an active part in the House of Lords. 


Bevin, Ernest A British trade unionist, Ernest Bevin, 
b. Mar. 9, 1881, d. Apr. 14, 1951, was minister of la- 
bour during World War II and foreign secretary in the im- 
mediate postwar years. As the organizer and general sec- 
retary (1922-40) of the huge Transport and General 
Workers’ Union, Bevin dominated the trade union move- 
ment: He was therefore able, as minister of labour 
(1940-45) in the wartime coalition, to persuade the 
unions to adapt their aims to make the best use of man- 
power in the war effort. Becoming foreign secretary in the 
Labour government of 1945-51, Bevin favored close 
alignment with the United States and was instrumental in 


establishing the North Atlantic Treaty Organization in 
1949. 


Bewick, Thomas [bue’-ik] Thomas Bewick, b. Aug. 
12, 1753, d. Nov. 8, 1828, was a British engraver and 
illustrator. He was responsible for the 19th-century reviv- 
al of wood engraving and the introduction of the tech- 
nique of white-line engraving on wood, which made pos- 
sible greater subtlety in the use of light and shade. Be- 
wick learned his craft with a metal engraver in Newcastle. 
He was a keen, enthusiastic observer of nature, and his 
books and illustrations met with great success. His most 
important illustrated works are A General History of 
Quadrupeds (1790) and the two-volume A History of 
British Birds (1797, 1804). 


Beyle, Henri see STENDHAL 


Beza, Theodore [bee’-zuh] French theologian The- 
odore Beza, b. June 24, 1519, d. Oct. 13, 1605, was the 
successor of John Calvin as the leader of Reformed Prot- 
estantism. After a severe illness in 1548, Beza went to 
Geneva and professed the Protestant faith. Although he 
spent most of the rest of his life in Switzerland, he re- 
tained interest in French Protestantism, attending two 
gatherings of French Huguenots (1561, 1571) and writ- 
ing a history of the Reformation in France (1580). His 
laudatory biography of Calvin appeared in the year of Cal- 
vin’s death (1564). Beza published a critical edition of 
the Greek New Testament in 1565, based on 17 Greek 
manuscripts. It later influenced the translators of the 
King James Version of the Bible. Beza’s Jractationes 
Theologicae (1570-82) emphasized double PREDESTINA- 
TION and the absolute character of God’s decrees. 


Beziers Béziers (1982 pop., 76,647), a city in south- 
eastern France only 20 km (12 mi) from the Mediterra- 
nean coast, is located on a hill overlooking the Orb River 
at its junction with the Canal du Midi. Béziers is primarily 
a market for wines produced in the Languedoc region, but 
some chemicals and machinery used in the wine-produc- 
ing industry are manufactured, and alcohol is distilled. 
Béziers is a transportation center, with both road and rail 
connections. After 120 Bc the Romans established a col- 
ony there. In 1209, during the crusade against the ALBI- 
GENSES, all residents of the town were massacred. 


bezique [buh-zeek'] Bezique is a card game for two 
that was the first to use melding as the principal means 
of scoring. It is played with two piquet (32-card) decks in 
which ace is high and 7 is low. The object of the game is 
to score points by declaring melds (certain combinations 
of cards) and by taking tricks that contain brisques (any 
ace or 10). 

Most experts believe that bezique was invented by a 
Swedish schoolmaster in the early 1800s. Although vari- 
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ations of the game (some involving three or four players 
and up to eight decks) are still played in parts of Europe, 
its popularity has been eclipsed by PINOCHLE, which is de- 
rived from bezique. 


Bhagavad Gita [bah’-guh-vuhd gee’-tah] The 
Bhagavad Gita (Sanskrit, “The Lord’s Song”) is one of the 
most widely studied sacred writings of Hinduism. Taken 
from book 6 of the Indian epic Mahabharata, the Bhaga- 
vad Gita, written as a poem, Is KRISHNA’S response to 
questions posed by Arjuna, a warrior prince, concerning 
his responsibility in good and evil as he is about to go into 
battle. Krishna, incarnated as Arjuna’s charioteer, laid the 
cornerstone of Hindu philosophy by instructing Arjuna 
with the following principles: the world of matter and in- 
dividual consciousness Is grounded in the same spiritual 
reality; intuition can grasp the divine reality; human be- 
ings possess two natures, a divine self within a material 
being; and life is intended to lead people to unity with the 
divine spirit. 


bhakti [bahk’-tee] In Hinduism, bhakti, a Sanskrit 
word, means “devotion to God” or “love of God.” Bhakti 
involves a surrender to God frequently intensified by the 
continuous repetition of his name. In the Bhagavad Gita, 
a religious Classic of Hinduism, the discipline, or path 
(yoca), of bhakti is one of three that are taught as meth- 
ods of gaining liberation, the highest goal in many types 
of Hinduism. From about the 8th century until the 
present—which has come to be called the Bhakti period 
by historians of India—devotional movements within Hin- 
duism have celebrated bhakti to the extent, in some cas- 
es, of viewing servitude to God as superior even to libera- 
tion as Classically conceived. Devotion may involve symbols 
or images, or it may be the worship of God as all-pervading, 
formless spirit. 


Bhopal [boh-pahl’] Bhopal, the capital of Madhya 
Pradesh state in central India, is a rail, market, and in- 
dustrial center with a population of 900,000 (1984 est.). 
Leading industries include textile making, food process- 
ing, and the manufacture of electrical equipment. The 
older part of the city rises from the north shore of a large 
artificial lake up a steep ridge topped by the remains of 
an impressive fortress. Behind the fortress is a huge un- 
finished 19th-century mosque, the Taj-ul-Masjid. 

The princely state of Bhopal was founded in the early 
1700s by Dost Muhammad Khan, an Afghan who had 
served the Mogul emperor Aurangzeb. From 1818 until 
India gained independence, the city of Bhopal was the 
headquarters of Bhopal Agency, a group of nine princely 
states; it was the capital of Bhopal state until that state 
was incorporated into Madhya Pradesh in 1956. On Dec. 
3, 1984, Bhopal was the scene of the worst industrial ac- 
cident in history. About 2,500 persons died and as many 
as 200,000 were injured when toxic methyl isocyanate 
gas leaked from a pesticide plant there. 


Bhubaneswar = (bu-vuh-naysh’-wur] Bhubaneswar 
(1981 est. pop., 128,000), from 1948 the capital of 
Orissa state, east central India, has been developed since 
then into a model township and administrative center. 
Historically, it was an important religious center noted for 
its Hindu temples that once numbered in the thousands 
and of which fewer than a hundred remain. The oldest 
among them, dedicated to Parashurameshvara, was built 
c./50. The Lingaraj, completed c.1000, is dedicated to 
Shiva Tribhuvaneshvar, “Lord of the Three Worlds,” who 
is enshrined in the sanctum as a gigantic phallic column 
(lingam) and is the source, in this manifestation, of the 
name of the royal city. 


Bhutan [boo-tan’] Bhutan is an independent, land- 
locked kingdom located in Asia on the southern flanks of 
the eastern Himalayas. It is bordered on the south, east, 
and west by India and on the north and west by Tibet 
(China). The capital is THimBu. The people are mainly of 
Tibetan origin, and the name Bhutan is derived from the 
Indian word Bhotanta, meaning “the edge of Tibet.” 


Land 


Bhutan is a mountainous land, located where the Hima- 
LAYAS rise abruptly from the subtropical lowlands of the 
Ganges-Brahmaputra plains of northern India. In the 
south it includes a 16-km-wide (10-mi) zone of alluvial 
sands and gravels that are known as the Duars and are 
transitional between the lowlands of the Indian Plain and 
the mountain ranges of the Himalayas. North of the Duars 
are the Inner Himalayas, which range in elevation be- 
tween 1,500 and 3,000 m (5,000 and 10,000 ft) and 
are dissected by a series of fertile north-south valleys, 
where most of the population is concentrated. North of 
the Inner Himalayas are the Greater Himalayas, which 
occupy about one-third of Bhutan; they have an average 
elevation of more than 3,000 m (10,000 ft) and reach a 
high point on the Tibetan border of 7,554 m (24,784 ft). 

The climate at low altitudes ranges from humid sub- 
tropical in the Duars and Inner Himalayas valleys below 
1,050 m (3,500 ft) to a temperate zone with cool winters 
and hot summers at elevations between 1,050 and 
2,250 m (3,000 and 7,500 ft). Most people live in this 
temperate zone. A cold zone suitable only for summer 
grazing lies between 2,250 m (7,500 ft) and the perma- 
nent snow line at 4,500 m (13,500 ft). The southern 
mountain slopes receive heavy summer rainfall of 5,100 
to 7,600 mm (200 to 300 in) per year. 


People 


The dominant ethnic group in Bhutan are the Bhutia, who 
constitute about 60% of the population and refer to 
themselves as the Drukpas (“dragon people”). They in- 
habit the main north-south valleys in central Bhutan. The 
second largest group are the Nepalese, who live mainly in 
the southwest foothills. There are a few Assamese and 
frontier tribes in the east, and a primitive people known to 
the Drukpa as Monpa engage in a slash-and-burn type of 
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KINGDOM OF BHUTAN 


Land: Area: 47,000 km* (18,150 mi’). Capital and larg- 
est city: Thimphu (1985 est. pop., 20,000). 


People: Population (1990 est.): 1,565,969. Density: 
33.3 persons per km? (86.3 per mi*). Distribution 
(1989): 95% rural, 5% urban. Official language: 
Dzongkha. Major religions: Tibetan Buddhism, Hinduism. 


Government: Type: monarchy. Legislature: National As- 
sembly. Political subdivisions: 18 regions. 


Economy: GNP (1987): $270 million; $140 per capita. 
Labor distribution (1989): agriculture—93%; commerce 
and services—4%; government and public authorities— 
2%; manufacturing—1%. Foreign trade (1989 est.): im- 
ports—$138.3 million; exports—$70.9 million. Curren- 
cy: 1 ngultrum (Nu) = 100 chetrums. 


Education and Health: Literacy (1989): 20% . Univer- 
sities (1990): none. Hospital beds (1987): 922. Physi- 
cians (1987) 138. Life expectancy (1990): men—50; 
women—48., Infant mortality (1990): 137 per 1,000 live 
births. 


shifting agriculture in the east and southeast. The nation- 
al langauge is Dzongkha. Virtually all Bhutia practice a 
form of Buddhism of the Drukpa sect that is closely relat- 
ed to Tibetan Buddhism. Bhutan has many monasteries, 
and the state-supported lamas are highly respected. 


Economic Activity 


The economy of Bhutan is one of the world’s least devel- 
oped. Less than 10% of the land is cultivated, and the 
labor force is mainly engaged in subsistence agricultural 
activities. The principal food crop is rice, followed by 
maize (corn), other grains, and potatoes. Crops raised for 
export include cardamom (a spice), apples, and oranges. 
Poultry and large numbers of yaks, cattle, sheep, pigs, 
and goats are raised in the valleys and on mountain pas- 
tures. Manufacturing activities focus mainly on such tra- 
ditional handicrafts as papermaking, carved lacquer 
woodworking, and intricate metal and leather work. De- 
velopment efforts initially emphasized expanding educa- 
tion and health care and developing all-weather roads, 
hydroelectric-power facilities, and small-scale industries 
such as timber, mineral, and food and beverage processing. 
By the 1980s, however, the focus had shifted to projects 
designed to make Bhutan economically self-sufficient. 

Bhutan traditionally traded with Tibet. Since 1959, 
when the border with Tibet was closed, most trade has 
been with India; direct trade links with Nepal were estab- 
lished in 1986. Bhutan was opened to tourists in 1974; 
tourism soon surpassed the sale of stamps to collectors as 
the chief source of foreign exchange. 





Peasants in the fertile Paro Valley of west central Bhutan haul 
firewood past the local dzong, a Buddhist monastery and 
administrative center. 
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Government 


Bhutan’s head of state is a hereditary king with the title of 
Druk Gyalpo (“Dragon King”). Bhutan was an absolute 
monarchy from 1907 to 1969, but power is now, at least 
nominally, shared by the king, a council of ministers, and 
a national assembly (the Tsongdu). A majority of the as- 
sembly’s members are elected by groups of village head- 
men; the remainder are appointed by the king or chosen 
by Bhutan’s lamas. External affairs are governed by a 
1949 Indo-Bhutan Treaty of Friendship, under which 
Bhutan agrees to seek, but not necessarily accept, the 
advice of India. No political parties exist. 


History 


Bhutanese links with Tibet date from at least the 7th 
century AD, and independence from Tibet dates from 
about 1630, when a dissenting Tibetan lama made him- 
self the first dharma raja, or spiritual leader, of Bhutan. 
Temporal rulers were later appointed to administer the 
country, but in time real power was held by the provincial 
governors. A treaty was concluded with the British East 
India Company in 1774; in 1865 the British government 
agreed to support Bhutan financially; and under the 
1910 Treaty of Punakha, Bhutan agreed to be guided in 
foreign affairs by British India. Sir Ugyen Wangchuk, the 
most powerful of the provincial governors, assumed con- 
trol of the government in 1907 and was elected the first 
hereditary maharaja (later king) of Bhutan. Jigme Singye 
Wangchuk, the fourth in the line, succeeded to the throne 
on July 24, 1972. In 1988 his 8-year-old son was named 
crown prince. 


Bhutto (family) [boo’-toh] Zulfikar Ali Bhutto, b. Jan. 
5, 1928, d. Apr. 4, 1979, headed the government of 
Pakistan from 1971 to 1977. A wealthy lawyer who held 
several cabinet posts under Muhammad AyuB KHAN, he 
formed the opposition Pakistan People’s party (PPP) in 
1967. The PPP received a majority vote in West Pakistan 
in the 1970 election but not a legislative majority. Void- 
ing the election helped spark the civil war in which East 
Pakistan gained independence as Bangladesh. Bhutto 
became president in 1971, after the war, and prime min- 
ister under a new constitution in 1973. Although he re- 
stored civil liberties, his land redistribution and national- 
ization policies aroused opposition. Overthrown in a July 
1977 military coup led by Muhammad Zia UL-Haa, Bhutto 
was tried for ordering the murder of a political opponent 
and later hanged. His wife, Nusrat Bhutto, b. 1934, and 
his daughter, Benazir Bhutto, b. June 21, 1953, assumed 
leadership of the PPP. Benazir was under house arrest from 
1981 to 1984 and in exile from 1984 to 1986. In De- 
cember 1988, after Zia’s death and elections in which the 
PPP won a plurality of seats (one of them held by her 
mother), she became prime minister and the first woman to 
head a modern Muslim state. She was dismissed by the 
president on Aug. 6, 1990, and was later charged with 
power abuse and corruption. The PPP was decisively de- 
feated in the elections that followed (October 1990). 


Biafra [bee-af’-ruh] Biafra was the name taken by a 
secessionist state created in the southeastern section of 
Nigeria, West Africa, in May 1967. Biafra’s boundaries 
during its brief existence were the Gulf of Guinea to the 
south, Cameroon to the east, the Niger River to the west, 
and the former Northern Region, making its area about 
113,960 km* (44,000 mi‘). The state was created by the 
IBo and led by Lt. Col. Chukwuemeka Odumegwu OJuk- 
wu. When Nigeria sought to reclaim the territory, a devas- 
tating civil war ensued. The Biafran capital of Enugu fell 
to federal troops in October 1967, and by April 1968 the 
federal army had reconquered most of the territory. The 
rebellion continued until January 1970. Severe malnutri- 
tion resulted in the death of perhaps 1 million of the ci- 
villan population. 

The region is now divided among several Nigerian 
States. Tropical rain forests, which provide timber, are 
found inland. Long a source of agricultural products, the 
area has extensive oil and coal reserves and an expanding 
industrial sector. 


Bialik, Hayyim Nahman [bee-yah'-lik, hy’-im nah’- 
muhn} The Ukrainian-born Hayyim Nahman Bialik, b. 
Jan. 9, 1873, d. July 4, 1934, was one of the most influ- 
ential figures in modern Hebrew literature. After receiving 
a traditional Jewish education and working briefly as a 
merchant and a teacher, he began to write in the 1890s, 
when he became part of a literary circle in Odessa that 
included his mentor, ACHAD HA-Am. 
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Bialik initially achieved fame with such searing poems 
as “The City of Slaughter” (1903; Eng. trans., 1934), 
which recounts the horrors of the pogroms and the pas- 
Sivity of its Jewish victims. |mbued with the ideas of the 
Hebrew enlightenment (Haskalah), Bialik also edited and 
published pamphlets in Odessa and then in Warsaw and 
Germany. His later works explore the Zionist ideal of 
founding a homeland in Palestine, where Bialik himself 
settled in 1924. 


Biarritz [bee-ah-reets’] Biarritz (1982 pop., 26,579) 
is a town in southwestern France, on the Bay of Biscay 
near the Spanish border. Endowed with fine beaches, a 
mild climate, and mineral waters, the town has been a 
fashionable resort since it was visited by Napoleon II! and 
Empress Eugénie in 1854. 


biathlon [by-ath’-luhn] The biathlon is a relatively 
new sports event that combines two athletic skills. The 
summer biathlon consists of a 4,000-m (2Y2-mi) run and a 
300-m (328-yd) swim. The Modern Pentathlon Association 
of Great Britain introduced this combination in 1968 to 
help future pentathlon contestants develop these skills 
early so they could later concentrate on fencing, riding, and 
shooting, the three other pentathion skills. Senior men then 
adopted the biathlon as a separate event. 

The winter biathlon combines a 20-km (12.4-mi) 
cross-country ski race with a Series of pauses for shooting. 
This biathlon is a direct descendant of the World War lI 
military ski patrol and had its Olympic debut at Squaw 
Valley, Calif., in 1960. The participants must carry a sin- 
gle-shot rifle and stop four times at roughly 4-km (2.5-mi) 
intervals and fire five shots at each stop. The biathlon re- 
lay, for four men each traversing 7.5 km (4.7 mi), has 
slightly different rules and was introduced as an Olympic 
sport in 1968. At the 1980 Olympics a 10-km (6.2-mi) 
individual event was added to the agenda. 


Biber, Heinrich Ignaz Franz von [bee -bur] Hein- 
rich Biber, b. Aug. 12, 1644, d. May 3, 1704, was a Bo- 
hemian violinist and composer. Biber served as a musi- 
cian at the court of the archbishop of Salzburg. His 15 
Mystery sonatas (c.1676) were seminal works in the de- 
velopment of sonata form. His Passacaglia in G Minor for 
solo violin is also still in the repertoire. 


Bible The word Bible is derived from the Greek biblia, 
meaning “books,” and refers to the sacred writings of Ju- 
daism and Christianity. The sacred writings of the Jewish 
people, called the Old Testament by Christians, was writ- 
ten originally in Hebrew, except for some portions in Ara- 
maic. The New Testament was composed in Greek and 
records the story of Jesus and the beginnings of Christi- 
anity. Translated in whole or in part into more than 1,500 
languages, the Bible is the most widely distributed book 
in the world. 


The Old Testament 


Major Themes and Characteristics. The Hebrew Bible, 
written over a period of more than 500 years, consists of 
many types of literature and reflects varying points of 
view. It is essentially religious, but, unlike most ancient 
religious books, the Old Testament is characterized by a 
strong sense of history; even laws and exhortations are 
woven into the various narratives. 

The Hebrews believed that their religion was founded 
On COVENANTS that Gop (Yahweh) offered them and that 
they had accepted. Yahweh had agreed to make them his 
Specially chosen people and to protect them, but only if 
they obeyed his Law. Covenants were made with NOAH 
that embraced all humankind, and with ABRAHAM and his 
descendants, but the most important covenant was re- 
vealed to Moses. Later, after the division of the Jews into 
two kingdoms—JuDAH and IsRaEL—the people of Judah 
believed that a special covenant had also been made with 
King David and his royal descendants. 

Yahweh was different from all other deities. Israel was 
forbidden to worship any other god, and the Mosaic reli- 
gion perhaps implied that no other existed, although this 
was not specifically emphasized until the time of the exile 
during the Babylonian Captivity (587-537 Bc). Other 
gods personified natural forces or tribes and nations, but 
Yahweh was supreme over everything. Because he con- 
trolled history, he could use Assyria or Babylonia to pun- 
ish a rebellious Israel. Plentiful crops depended on his 
will alone and not on the magical rites by which the Baals 
of Canaan were worshiped. The concept of the Book of 
Leviticus was that the Hebrews were to be a holy people. 

Many laws in the Pentateuch, or TORA}, the first five 
books, were not different from those of surrounding na- 
tions. There were some unique commandments given, 
however, without specific rewards and punishments; most 
important were the TEN COMMANDMENTS, which have a high 
ethical content. The Torah (Law) was a complete religious 
and civil law for the whole nation. It prescribed sacrifices 
and festivals similar to those of other nations, but the 
emphasis was on morality. Yahweh was a God of justice. 
All sin and injustice was an offense against him; and re- 
pentance could bring forgiveness. 

In the Book of JosHuA, Yahweh is a God of war who 
commands the slaughter of the Canaanites, but the He- 
brew religion gradually outgrew such a concept, as can be 
seen in the books of JEREMIAH and JONAH. The Hebrews 
always struggled with the two concepts of God’s impartial 
justice and his love toward Israel. Late in the biblical pe- 
riod, writers Of APOCALYPTIC LITERATURE, unlike the earlier 
prophets, despaired of the normal forces of history and 
believed that God would put an end to the present age, 
bringing in a miraculous reign of righteousness. 

These themes were not systematized into a theology 
but can be discerned from the literature as a whole, 
which expresses the hopes, fears, laments, thanksgivings, 
and even the doubts of the Hebrews. Thus the Book of 
Jos criticizes the popular, facile doctrine of reward and 
punishment, and the Book of EccLesiAsTes often ap- 
proaches skepticism. 
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The Canon. The canon, or officially accepted list of 
books in the Hebrew Bible, consists of 24 books accord- 
ing to Jewish reckoning and is divided into three parts: 
the Law, the PRoPHETS, and the Writings. The Law (To- 
rah), often called the Pentateuch, comprises five books, 
Genesis through DeUTERONomMY. The Prophets (Nevi im) are 
divided into three parts: the earlier prophets (Joshua, 
Jupces, 1 and 2 SamueL, and 1 and 2 Kinas); the later 
prophets (ISAIAH, Jeremiah, and EZEekieL); and twelve 
books called the Minor Prophets because of their brevity. 
The 11 Writings (Ketuvim) include three poetic books 
(PSALMS, PROVERBS, and Job); the five scrolls (SONG OF 
SOLOMON, RUTH, LAMENTATIONS, Ecclesiastes, and ESTHER); 
an apocalyptic work, DANIEL; and EzRA-NEHEMIAH and 1 
and 2 CHRONICLES. 

Christian Bibles arrange the books differently. The 
Law, or Pentateuch, comes first, then all the historical 
books. These are followed by the poetical, or wisdom, 
books and finally the prophetic books. Thus Ruth, Chron- 
icles, Ezra, Nehemiah, and Esther appear in the second 
group and Daniel and Lamentations in the fourth. 

The Jews never ceased writing religious books. Several 
books composed in Hebrew or Greek after 300 Bc are part 
of the SEPTUAGINT, or Old Greek version, and were regard- 
ed as Scripture by many Christians. Roman Catholics and 
the Orthodox include these books, called APocrYPHA or 
deuterocanonical books, in the Bible. Protestants omit 
them or print them as an appendix to the Bible. 

Divisions of the Old Testament. The following discussion 
uses the Christian classification of books. 

Pentateuch. Genesis recounts the creation of the uni- 
verse and the first human beings, the traditions of the 
DELUGE, and the stories of the patriarchs down to the so- 
journ of the Hebrews in Egypt and the deaths of Jacog 
and JOSEPH. Exobus tells how Moses led the people from 
Egypt and received the covenant and Law on Mount Si- 
nai. Leviticus is largely a legal code; NumBeRs continues 
the story of migration toward the Promised Land. Deuter- 
onomy partly repeats the narrative, recording other laws, 
and concludes with the death of Moses. It teaches a strict 
doctrine of corporate reward and punishment. 
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The Pentateuch is based on four principal sources. 
The oldest, J, was perhaps written in Judah, the southern 
kingdom, about 950 Bc. Between 900 and 750, another 
version from Israel, the northern kingdom, was woven in; 
this is called EPHRAIM (E). In the 7th century Bc, Deuter- 
onomy, or most of it (D), was compiled. About 550 Bc, 
during the exile, the final edition of the Torah added a 
priestly source (P), some parts of which are very old. 

Historical Books. Joshua tells of a thorough conquest 
of Canaan, but Judges contains traditions of the Hebrew 
tribes in the period before the monarchy that reveal the 
conquest as partial. The books of Samuel are about the 
founding of the monarchy under SAUL and David and 
contain a magnificent early source for the life of David, 
probably written about 961-922 Bc. All the above books 
have been extensively edited by writers who shared the 
theology of the D source. 

Ezra and Nehemiah were composed after the exile, 
when these two leaders restored Judaism in Palestine, 
and Nehemiah’s own memoirs make up much of the lat- 
ter book. The two Books of Chronicles cover Hebrew his- 
tory from Ezra’s priestly point of view but contain some 
valuable earlier traditions. Ruth is the story of a foreign 
woman who became loyal to Israel and was the ancestor 
of David. Esther is a tale of a Jewish queen of Persia who 
Saved her people from persecution. 

Poetical, or Wisdom, Books. Job contains some of the 
finest poetry in the Bible. Its themes are the problems of 
suffering and of man’s standing before God. The Psalms 
were essentially composed for temple worship, although 
some may be pieces of individual devotion. Many are as- 
cribed to David, but some come from an earlier period. 
Proverbs comprises several collections of ancient wisdom. 
Parts of Ecclesiastes are skeptical, but other sections ex- 
press conventional wisdom. The Song of Solomon Is a 
collection of love poems. 

The Prophets. The great prophets of the 8th century 
Bc were Amos, Hosea, Isaiah, and MicanH. They proclaimed 
God's holiness and his judgment on the idol worship and 
moral abuses of the Hebrew kingdoms, and called the 
people back to loyalty to the covenant. Jeremiah, the 
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Israel watch in awe. 
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greatest prophet of the 7th century Bc, was unique in re- 
cording his inner spiritual struggles and in promising a 
new covenant. Like Isaiah, he opposed military alliances 
with foreign nations and resistance to the Babylonian in- 
vasion. ZEPHANIAH and perhaps HABAKKUK belong to the 
Same century. NAHUM gloats over the destruction (612 Bc) 
of Nineveh. The most significant prophets during the pe- 
riod of Babylonian exile were Ezekiel and the unknown 
authors of chapters 40-55 and 56-66 of Isaiah, who en- 
couraged the return of the Jews to the Holy Land and 
promised a glorious national life. Lamentations reflects 
the miseries of the exile. 

The remaining prophets followed the exile. OBADIAH IS 


strongly nationalistic; JONAH expresses God’s concern for 
Gentiles as well as Jews. HAGGAI and ZECHARIAH 1-8 re- 
flect the rebuilding of a small temple in Jerusalem. Joe, 
Zechariah 9-14, and Malachi combine the themes of 
judgment and restoration and have apocalyptic elements. 
Daniel is an apocalypse from the Maccabean period 
(c.164 Bc) and promises God’s help to the Jews in time of 
persecution. 


The New Testament 


Major Themes and Characteristics. Covenant and law 
are central in the Old Testament, and JEsus CHRIST is 
central in the New Testament. The dominant theme is the 
interpretation of Jesus’ nature as Christ or MESSIAH (the 
anointed one), Son of man, Son of God, Lord, and Proph- 
et. This was a complete reinterpretation of the Jewish 
hope for an anointed king descended from David. Perhaps 
before Jesus’ death his disciples had already acclaimed 
him as Messiah, but they became convinced of this from 
experiences that proved to them he was again alive. Thus 
the RESURRECTION is the second major theme. The Messi- 
ah now came to mean, not a conquering, successful king, 
but a crucified Lord whose unique relationship to God 
could be suggested only partially by the titles applied to 
him. The gospel tradition contains both the message of 
Jesus and the proclamation of his divine nature. 

Other new experiences of ecstasy and prophecy were 
interpreted as gifts of the Hoty Spirit. Indeed, most books 
of the New Testament ponder the relation of the old and 
the new. Christians, and Jesus himself, believed in the 
Same God as other Jews and recognized the authority of 
the Old Testament. Yet Jesus had made radical state- 
ments that undermined the separateness of Judaism and 
led logically to the admission of Gentiles into the com- 
munity. Thus, there emerged a CHURCH embracing Jews 
and non-Jews that was interpreted as based on a new 
covenant inaugurated by Jesus. PAUL, the greatest apos- 
tle of the Gentile mission, defended his policies by teach- 
ing that the basis for acceptance by God is faith in Jesus 
Christ; yet Paul did not wish to break continuity with the 
old religion. 

The New Testament contains a strong apocalyptic ele- 
ment. Jesus’ parables and sayings regarding the coming 
reign of God are enigmatic, and it is not certain that he 
expected the early end of the world; but many original 
Christians believed that they were living in the last age. 
Nevertheless, much of the moral teaching of the New 
Testament is aimed at everyday life in this world, and 
Christian behavior is a constant theme. The New Testa- 
ment reflects other concerns of community life, including 
public worship and church organization, but equal em- 
phasis is placed on individual PRAYER and communion 
with God. 

The New Testament covers a much shorter period of 
time than the Old Testament, and its interests are fewer 
and more intense. This is partly because Christians had 
access to the Old Testament and other Jewish books. The 
New Testament was written concisely. Almost no attempt 
was made to imitate the fashionable literature of the 
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time; yet the writings have great rhetorical power. Natural 
science had little influence. The outlook is not unscien- 
tific but prescientific; these are writings of faith, not 
speculation. 

The Canon. The process by which the canon of the New 
Testament was formed began in the 2d century, probably 
with a collection of ten letters of Paul. Toward the end of 
that century, IRENAEUS argued for the unique authority of 
the portion of the Canon called the Gospels. Acceptance 
of the other books came gradually. The church in Egypt 
used more than the present 27 books, and the Syriac- 
speaking churches fewer. The question of an official can- 
on became urgent during the 4th century. It was mainly 
through the influence of ATHANASIUS, bishop of Alexan- 
dria, and because JERomE included the 27 books in his 
Latin version of the Bible called the Vulgate, that the 
present canon came to be accepted. 

Divisions of the New Testament. The New Testament 
consists of four Gospels, the AcTs oF THE APOSTLES, col- 
lections of Epistles, and the Book of REVELATION. 

The Gospels. Originally gospe/ meant “good news” 
(Greek evangelion). The term was later applied to books 
embodying this message. These are not biographies but 
proclamations of the good news in story form. Although 
all dates for New Testament books are debated, prevailing 
opinion dates Mark aD 68-72, Luke and MATTHEW c.85, 
and JoHN 95-100. The first three, called synoptic be- 
cause they can be compared side by side, have a compli- 
cated literary relationship with each other. Probably Mat- 
thew and Luke used Mark and a lost document called Q 
(German Quelle, “source”), consisting mainly of Jesus’ 
Sayings. The parables—short illustrative stories told by 
Jesus, usually reflecting daily life—are prominent in the 
synoptics. The Gospel of John differs from the others in 
structure and reflects the theological development of the 
first century, but it contains traditions independent of the 
synoptics. 

The Acts. The Acts of the Apostles was evidently writ- 
ten by Luke as a sequel to his Gospel. It recounts the 
traditions of the earliest churches in Palestine and gives 
the details of Paul’s missionary journeys. 

The Epistles. Two kinds of Epistles are attributed to 
St. Paul in the New Testament. Nine of them (ten, if 
EPHESIANS is included) are letters addressed by Paul to 
specific churches and deal mainly with problems of faith, 
morals, and community life. These letters disclose Paul’s 
interpretation of Christianity and his methods of dealing 
with pastoral problems. The remainder are not actual let- 
ters; rather they are writings in letter form, intended for 
the whole church or large parts of it. Thus, the pastoral 
Epistles—1 and 2 TimoTHY and Titus—written in Paul’s 
name, contain directions for church leaders and warn 
against errors in doctrine and behavior. HEBREWS is a 
carefully constructed sermon by an unknown author and 
interprets Christ as high priest and urges fidelity in time 
of persecution. 

The general, or catholic, Epistles are so called be- 
Cause they are direcied to the church as a whole. The 
Epistle of James emphasizes the importance of good 





Saint Matthew is shown writing his Gospel, the first book of the 
New Testament. This illustration appears ina German manuscript 
of the early 11th century. 


deeds against an empty type of belief that involves no 
right action. The first Epistle of PETER proclaims joy in the 
face of persecution and is addressed particularly to 
churches with newly baptized members. The Epistles of 
JOHN resemble the fourth Gospel. St. John teaches the in- 
timate relationship between love of the brotherhood and 
the true doctrine about Christ; he also attacks division 
within the church. 

Revelation. The Book of Revelation was probably writ- 
ten to encourage Christians to be faithful during a perse- 
cution under Domitian (aD 81-96). It portrays the future 
through many symbols, and the prophet expects God’s 
judgment on the Roman Empire, a 1,000-year reign of 
Christ, and a new heaven and a new Earth. 


Versions of the Bible 


Several Aramaic targums (free translations or paraphras- 
es) of the Old Testament exist; some of them may be old- 
er than the Christian Era. The Greek Septuagint, whose 
canon was not strictly defined, was gradually produced 
during the last three centuries Bc. An Old Latin version of 
both Testaments was revised by Jerome, producing the 
Vulgate. Ancient versions exist in Syriac, Coptic, Arme- 
nian, and other languages. 

During the Middle Ages, parts of the Bible were put 
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into Anglo-Saxon and Middle English. The first English 
versions of the entire Bible were made (1380-93) by 
John WyctiFFE and his associates who used the Latin text. 
The REFORMATION gave further impulse to translations into 
modern languages, notably that of Martin LUTHER in Ger- 
man and William Tyndale in English. 


Interpretation and Study of the Bible 


Ancient Interpretations. Ancient Jews and Christians 
believed their Scriptures to be inspired by God and in- 
tended to guide all generations. The interpretative meth- 





od called MIDRASH sought to make the biblical message 
relevant to the actual needs of the community, to remove 
obscurities and contradictions, to find fulfillments of 
prophecies, and to answer questions not raised in the Bi- 
ble by discovering allegorical meanings. This process is 
seen in the DEAD SEA SCROLLS, the paraphrases, or tar- 
gums, of the Old Testament, and the writings of the phi- 
losopher PHiLo; and it has influenced New Testament 
theology. The RABBIS used midrash to settle legal prob- 
lems; it appears in the TALMUD as well as in the Midrash- 
im, or homiletical commentaries. 

Christians were influenced both by Jewish tradition 
and by philosophers who explained Greek myths as alle- 
gories. The Alexandrian scholar ORIGEN distinguished lit- 
eral and allegorical meanings in the Old Testament, and 
his followers found three or four ways to interpret a spe- 
cific text. The school of Antioch, represented by com- 
mentators such as THEODORE OF MoPSUESTIA and the great 
preacher John CHRyYsostom, insisted on the natural and 
literal meaning of Scripture. During the period of the 
Middle Ages the allegorical method largely prevailed. 

Modern Study. During the RENAISSANCE, a revival of the 
study of Greek and Latin classics occurred that led Chris- 
tian scholars to study Hebrew. Literary and historical crit- 
icism, which had been carried on in ancient times, now 
received a new impetus. Although the allegorical method 
never died out in Catholicism and Protestantism, the new 
learning influenced the study of the Bible, and in the 
18th century the techniques of classical studies began to 
be employed systematically. Improved dictionaries and 
grammars were part of this process. 

Textual criticism is an important part of biblical inter- 
pretation. This is the comparison of manuscripts of the 
Bible in the original languages and versions, including 
quotations by ancient authors, to determine as nearly as 
possible the original wording. Literary criticism is the 
Study of the document itself in comparison with other 
books—biblical and nonbiblical—to disclose the method, 
style, and purpose of the author; his identity; the written 
and oral sources he used; and the date and place of the 
writing. 

Form criticism studies the oral tradition behind a doc- 
ument. Every oral tradition is modified by the life situa- 
tions in which it is transmitted, and the stages of change 
can often be discerned, as in the stories of Abraham and 
SARAH. 

Redaction criticism, the study of editing, assumes that 
the authors of biblical books had a definite theology and 
purpose and were not mere collectors of traditions. Thus 
the traits of the writer of a book or a source can be distin- 
guished from those of the materials by observing style 
and editorial method. Both form and redaction criticism 
involve the individual judgments of scholars; perfect 
agreement cannot be expected. 

Historical criticism, which is the method of all serious 
historians, applies all these disciplines to the Bible and 
takes into account all historical evidence available, in- 
cluding both written documents and archaeological dis- 
coveries. 


BICHON FRISE 107 





Bible societies Bible societies are organizations 
formed for translating and distributing the BIBLE. The 
model for most Bible societies, the British and Foreign 
Bible Society, was founded in 1804. Its purpose was to 
supply inexpensive Bibles or portions of the Bible, “with- 
out note or comment” in the languages of the areas where 
British missionaries were working. Although a short-lived 
Catholic Bible Society was begun in Regensburg in 1805, 
which printed a German New Testament with Psalms, Bi- 
ble societies have been essentially Protestant enterprises. 
By the mid-19th century they existed as far north as 
Scandinavia, in Russia to the east, and in North America. 
The American Bible Society, an ecumenical venture, was 
founded in 1816. 

In 1946, 20 societies joined to form the United Bible 
Societies, an international organization. One of the best- 
known Bible societies is Gideons International, which 
places a copy of the Bible in hotel and motel rooms. 


Bibliotheque Nationale [beeb-lee-oh-tek’ nah-see- 
oh-nahl’] The Bibliotheque Nationale de France, the 
national library of France, is the oldest of the European 
national libraries, dating from the reign (1461-83) of 
Louis XI. Its growth was encouraged during the reign 
(1515-47) of Francis |, when it received legal deposit 
privileges, the first such granted in Europe. Current hold- 
ings total more than 21 million items, including 9 million 
books and pamphlets, 800,000 maps, and 180,000 
manuscripts. The library, in Paris, has numerous sec- 
tions, such as printed books, manuscripts, prints, med- 
als, Maps, music, and the Bibliotheque de L’ Arsenal. 


Bicentennial, U.S. The Bicentennial marking the 
200th anniversary of American independence was cele- 
brated on July 4, 1976, and throughout the year with 
unprecedented fanfare. 

In Washington, D.C., a special American Revolution 
Bicentennial Administration, set up in 1973, coordinated 
activities on a national scale. The states set up their own 
Bicentennial commissions, and unofficial groups also 
sponsored events. 

In 1975 the American Freedom Train, with corporate 
funding, began a 22-month cross-country trip stopping at 
80 cities. It displayed a wide assortment of Americana 
that included George Washington’s copy of the Declara- 
tion of Independence. In April 1976 about 150,000 
spectators in Massachusetts watched a reenactment of 
Paul Revere’s ride and of Minutemen routing British Red- 
coats on the Lexington Green. In June 1976 the national 
Bicentennial wagon-train pilgrimage began, with the 60 
official wagons converging on Valley Forge, Pa., in early 
July. In Philadelphia about 200 events were scheduled, 
including a July 4 reenactment of the signing of the Dec- 
laration of Independence. 

By far the most publicized event was the gathering in 
New York harbor of 212 sailing ships from 34 countries. 


An unprecedented collection of the world’s last great sail- 
ing vessels, the flotilla of “tall ships,” led by the U.S. 
Coast Guard training ship Eagle, sailed up the Hudson 
River to the George Washington Bridge and back. Crowds 
were estimated at more than 6 million. 


bichir [bich’-ur] Bichirs are primitive, air-breathing 
fish that live at the edges of rivers and lakes in tropical 
Africa. The slender body, up to 1 m (39 in) long, is ar- 
mored with hard scales, and the area below the mouth is 
plated. The lunglike swim bladder is paired; in addition to 
gills, bichirs have spiracles, or openings, behind the eyes. 
Separate, flaglike finlets extend down the back from mid- 
body to rounded tail, and the muscular pectoral fins are 
used for walking underwater. Bichirs stalk their prey of 
small fish and other aquatic animals. They rise to the 
surface to gulp air, which they require. 

The ten bichir species, genus Polypterus, with the 
reedfish, comprise the family Polypteridae. 


The bichir Polypterus weeksi is a freshwater 
fish that has 5 to 18 fins, each of which is 
composed ofa spine and a flaglike fin ray. 
The bichir breathes air, and it stalks prey 
by walking on its fins. 







bichon frise [bee-shohn’ freez] The bichon frise, or 
“curly lapdog,” is a small, nonsporting breed of dog. Of 
the four varieties, the Maltese is the most widely known. 
The dog stands 20-30 cm (8-12 in) at the shoulder. 
Both ears and tail, which is curved to lie on the back, are 
covered with long hair. The thick, silky coat, loosely 
curled, is solid white with cream, apricot, or gray some- 
times seen on the ears. Bred centuries ago in Spain and 
the Mediterranean countries, the dog became a favorite of 
royalty and appears in Francisco Goya’s court paintings. 
The breed was recognized by the American Kennel Club 
in 1972. Intelligent, sturdy, and lively, the bichon has 
gained increasing popularity in the United States. 


i The bichon frise is one of the 
probable ancestors of the toy 
poodle. Francisco Goya depicted 
the dog in paintings of Spanish 
courts. 
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bicycle A bicycle is a two-wheeled vehicle propelled 
by its rider. The most energy-efficient means of transpor- 
tation, the bicycle is used throughout the world. Particu- 
larly in developing countries, the vehicle has been a com- 
mon form of local transportation for many years. 

History. The first step toward the development of the 
bicycle was the invention of the cé/érifére, or wooden horse, 
probably in France in the 1790s. Because its front wheel 
was fixed, this vehicle could not be steered, and the rider 
propelled it by pushing his or her feet along the ground. 
The German baron Karl von Drais in 1817 introduced a 
steerable front wheel, creating the draisienne, or dandy 
horse. In 1838, Kirkpatrick Macmillan, a Scottish black- 
smith, made the first machine with pedals, which were at- 
tached to and drove the rear wheel by means of cranks. On 
the velocipede, a French invention of 1852, the front wheel 
was pedal driven and revolved once with each revolution of 
the pedals, so that the larger the front wheel, the faster the 
bicycle. The front wheel of the high-wheel, or pennyfar- 
thing—used from the 1870s—reached diameters of 1.5 m 
(5 ft) and more. With its seat mounted over the huge front 
wheel, the high-wheel was dangerously unstable. 

An English “safety bicycle,” with a chain and sprocket 
driving the rear wheel, was introduced by H. J. Lawson in 
1887. In 1885 a safety model designed by J. K. Starley, 
which had wheels of equal size, became the basic model 
for the bicycle. Additions included pneumatic tires (in the 
1880s), two- and three-speed hub gears (in the 1890s), 
and derailleur gears (invented in 1899). The development 
of the INTERNAL-COMBUSTION ENGINE led to attempts to mo- 
torize the bicycle. Gottlieb Daimler developed the MOTOR- 
CYCLE in 1685; 

Beginning in the 1970s, designers and engineers be- 
gan to take an interest in the bicycle. They have devel- 
oped aerodynamically improved models using unconven- 
tional frame shapes and plastic enclosures, or “fairings,” 
and have found ways to provide greater stability—primar- 
ily by adding a third wheel, as on a tricycle. 

The Modern Bicycle. Most American bicycles are 
equipped with either an internally geared multispeed hub 
or a derailleur gear system. Similar to an automobile 
transmission (see TRANSMISSION, AUTOMOTIVE), the multi- 
speed hub, which usually accommodates three speeds, 
allows the gear ratio to be changed so that the force ex- 
erted by the rider can match the force needed to pedal 
the bicycle under particular conditions. 

The derailleur system, developed in 1899, is a more 
sophisticated gearshift. It is a device that allows the bicy- 
cle chain to be shifted among sprockets of different sizes 
on front and rear hubs, thereby permitting several gear 
ratios, or speeds. The chain is “derailed” by means of a 
lever and cable that move the main mechanism sideways 
and realign the parts. The long arm and springs on the 
rear wheel keep the chain under the proper tension as the 
circumference of the sprockets changes. 

The tubing that constitutes the major portion of the 
bicycle frame is made today from one of a variety of light, 
yet strong, alloys. New techniques have been developed 
for strengthening the tube joints, or “butts.” Narrower, 





(Above) The first foot-pedaled bicycle was built in 1839 by Kirkpatrick 
Macmillan, a Scotsman. It consisted of two wheels and a crossbar and 
used Stirrup pedals, cranks, and drive rods to turn the rear wheels. 















(Left) The pennyfar- 
thing bicycle, c.1872, 
was so named 
because its giant 
front wheel and 
miniscule rear wheel 
resembled the two 
British coins in 
proportion. Both 
wheels were of 
rubber-rimmed metal 


(Above) /n 1901 the Raleigh Cycle Co. introduced its All Steel Safety Bicycle. 
The use of a new brazing process and pressed, instead of cast, brackets 
produced a strong, lightweight frame.Below) A small-wheeled bicycle for use 
by either men or women was designed by Alex Moulton in England in 1962. It 
had rubber suspensions and easily adjusted seat and handlebars. 
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(Above) The modern racing bicycle is precision engineered for safety, lightness, strength, response, and balance. The turned-down handlebars ensure more 
efficient riding posture, comfort, better use of muscle power, and better weight distribution. 


higher-pressure tires have replaced the earlier heavy 
“balloon” tires. The now-standard 10- to 15-speed adult 
touring bike has advanced substantially from the machine 
that was once the basic U.S. bicycle (and which was es- 
sentially a vehicle for children)—heavy, ungeared, and 
with an inefficient coaster BRAKE. 

Only one machine is still designed expressly for chil- 
dren: the high-riser, distinguished by its tall handlebars 
and small wheels. The 3- to 5-speed “commuter” bicycle, 
still popular in Europe, is relatively heavy (18 kg/40 Ib), 
of sturdy construction, and usually built with a hub gear 
rather than a derailleur. 

A proliferation of new ideas has produced several in- 
novations in bicycle components. An automatic transmis- 
sion developed in Britain has 16 gears. 

The bicycle’s power system, until now essentially sim- 
ply a geared chain-and-sprocket, may receive an efficien- 
cy boost from a new design that uses a cam instead of a 
crankshaft. As the pedal turns the cam, oscillators pull 
chains attached to each wheel. Another design uses a 
pedal-attached spring and a steel cable to turn the 
wheels. Both systems reportedly provide greater power 
with less pedaling effort. 


(Right) To change speed ratios in a A 
derailleur gear system, the chain 
drive is moved over a range of Hnn 
sprocket sizes. The highest HH. 
speed is obtained by using 
the smallest sprocket (A). 

A low speed results from 
the use of a large sprock- — 
et (B). The chain (1) is 
moved by means of a 2 
hinged parallelogram (2) 
and two jockey wheels 
(3, 4). When the position 
of the parallelogram is 
changed by means of a 
gear-shift cable, the 
chain lifts to another 
sprocket and the jockey x 
wheels move to take up (5 5 

or release slack chain. af Ë) 
A quick-release wheel = Cf 

hub (5) allows removal eo 
of the wheel from the 
bicycle frame (6) without 
the use of tools. 
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The lightweight, balloon-tired mountain bike, equipped 
with a 10- to 18-speed gearshift, was designed for off-road 
use. It has become popular, however, for commuting over 
potholed, sewer-grated city streets. 

Wheel sizes are also changing. Smaller wheels lower 
the bicycle’s center of gravity, making it slightly easier to 
stay upright. The English small-wheeled bicycle, de- 
signed by Alexander Moulton in 1962, is an example. 
Moulton has also engineered a folding bike that incorpo- 
rates a totally new frame construction. In addition, it fea- 
tures a suspension spring in its front fork that can be ad- 
justed to accommodate the weights of different riders, 
and has a seat that can be adjusted to fit people of great- 
ly differing heights. 

Lower and longer bicycle wheelbases provide greater 
stability. A relatively new design, the recumbent bicycle, 
is longer than a conventional vehicle by at least one-third, 
has a small front wheel, and is characterized by its rider’s 
position. Instead of sitting up over the pedals, a recum- 
bent rider sits slightly reclined in a high-backed seat. The 
position is said to be far more comfortable than that on a 
conventional bike and offers greater pedaling efficiency. 

See also: CYCLING; MOPED. 


Bidault, Georges [bee-doh’] Georges Bidault, b. 
Oct. 5, 1899, d. Jan. 27, 1983, was a French political 
figure during and after World War Il. In the war he served 
in the underground, becoming chairman of the National 
Council of Resistance in 1943. He was foreign minister 
in Charles DE GAULLE’s provisional government (1944-46) 
and in the first postwar government (1947-48). He was a 
member of parliament for the years 1947-62, serving 
several times as foreign minister and as premier in 1949- 
50. In the Algerian War, Bidault led resistance to Algerian 
independence, cooperating with the terrorist Secret Army 
Organization in 1962. When the movement collapsed af- 
ter de Gaulle agreed to an independent Algeria, Bidault 
was charged with plotting against the security of the 
French state. He lived in exile from 1963 to 1967, re- 
turning to France in 1968. 


Biddle, John John Biddle, b. 1615, d. Sept. 22, 
1662, was an English Unitarian who was imprisoned re- 
peatedly for his religious beliefs. His study of the Bible 
convinced him that the doctrine of the TRINITY as com- 
monly believed was incorrect. Biddle’s publications on 
the subject, beginning in 1647 with Twelve Arguments 
Drawn Out of Scripture, angered many, and for much of 
the latter part of his life he was either in jail or in exile. 
His views, however, did find support among a gradually 
increasing number of people. It was from this group that 
the first English-speaking Unitarian church sprang. 


Biddle, Nicholas Nicholas Biddle, b. Philadelphia, 
Jan. 8, 1786, d. Feb. 27, 1844, was a leading financier 
of the young American republic. Educated at the Univer- 
sity of Pennsylvania and the College of New Jersey (now 


Princeton University), he embarked on a literary career, 
writing the History of the Expedition Under the Command 
of Captains Lewis and Clark (1814) and editing (1812) 
Port Folio, the nation’s first literary magazine. 

Abandoning literature for the law and public service, 
Biddle served in the Pennsylvania legislature (1810-11, 
1814-17) and on the board of directors of the Second 
BANK OF THE UNITED States. Named its president in 1823, 
Biddle used the bank’s influence to stabilize the currency 
and restrain excessive note issues of state-chartered 
banks. 

Although skilled as a banker, Biddle proved unable to 
overcome President Andrew JACKSON’s opposition to re- 
chartering the Second Bank. Jackson vetoed the recharter 
bill in 1832 and removed all federal deposits from the 
bank in 1833. After expiration (1836) of the federal 
charter, the Bank of the United States operated under a 
charter from Pennsylvania. Biddle continued as president 
until his involvement in unsound speculative banking 
practices led to his resignation in 1839. 


Biedermeier [bee’-dur-my-ur] Biedermeier ìs a style 
in furniture design, painting, and literature dominant 
mainly in Germany and Austria from about 1800 to 
1848. The name derives from the poet Ludwig Eichrodt’s 
satiric figure of Gottlieb “Papa” Biedermeier, who be- 
came a symbol of the staid, philistine middle classes. The 
best of the Biedermeier furniture designs, noted for com- 
fort as well as relative inexpensiveness, were created be- 
tween 1820 and 1830. Biedermeier painting was char- 
acterized by a meticulous attention to detail and a prefer- 
ence for humorous genre scenes and sunny landscapes. 
Representative painters include the Dane Christen Købke, 
the Austrian Ferdinand Waldmüller, and the Germans 
Karl Blechen, Franz Kriger, Carl Spitzweg, and Moritz 
von Schwind. Although the scope of such writers as the 
German poet Annette Droste-HULSHoFF, the Austrian 
playwright Franz GRILLPARZER, and the Hungarian poet 
Nikolaus Lenau is wider than that of their counterparts in 
the fine arts, they are also considered part of the Bieder- 
meier movement. 


Bienville, Jean Baptiste Le Moyne, Sieur de 
[bee-an-veel’] Jean Baptiste Le Moyne, sieur de Bien- 
ville, b. Feb. 23, 1680, d. Mar. 7, 1767, was a French- 
Canadian explorer and administrator who founded Mo- 
bile, Ala., and New Orleans, La. The son of the sieur de 
LonGucuIiL and the brother of the sieur d’IBERVILLE, he 
earned military plaudits in the French naval campaigns 
against the English in the North Atlantic and Hudson Bay 
from 1695 to 1698. He took part in Iberville’s expedition 
(1698-99) to the mouth of the Mississippi and in 1700 
explored up the Red River as far as Natchitoches (La.). 
Assuming command of the Louisiana colony in 1701, 
Bienville constructed (1702) a fort at 26-Mile Bluff on 
Mobile Bay; in 1710 the fort was moved to the present 
site of Mobile on the lower part of the bay. Superseded by 
the sieur de CapiLLac in 1712, Bienville was restored 
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(1717) to the governorship under the MISSISSIPPI SCHEME 
and founded New Orleans in 1718. The collapse of the 
Mississippi Scheme and quarrels with other colonial ad- 
ministrators resulted in his recall in 1725. Reappointed 
in 1732, he spent much of his time on Indian wars. He 
left Louisiana in 1743. 


Bierce, Ambrose [beers] Ambrose Bierce, b. June 
24, 1842, was an American author and journalist whose 
cynical wit and stories about warfare, horror, and death 
earned him the nickname “Bitter Bierce.” This fascina- 
tion probably originated in the Civil War, during which he 
fought at Shiloh and Chickamauga and was wounded at 
Kennesaw Mountain. Bierce left the army in 1865 and 
was soon contributing articles to the San Francisco News 
Letter, of which he became editor in 1868. His first story, 
“The Haunted Valley,” appeared in 1871, the same year 
he married Mary Ellen Day. With her, he went to England, 
where his first three books were published: The Fiend’s 
Delight, Nuggets and Dust Panned Out in California (both 
1872), and Cobwebs from an Empty Skull (1874). Re- 
turning to the United States, Bierce in 1891 brought out 
the first of three works for which he is best known, /n the 
Midst of Life, the other two being Can Such Things Be? 
(1893), another collection of stories, and The Devil's 
Dictionary (1906), a book of mordant and ironic defini- 
tions. In 1913 he went to Mexico to report on Pancho Vil- 
la's revolution and was never heard from again. 


Albert Bierstadt’s 
Sunrise, Yosemite 
Valley (n.d.) captures 
the grandeur and 
ruggedness of the 
American frontier. 
Bierstadt empha- 
sized the beauty of 
the western land- 
scape by combining 
a panoramic view 
with dramatic atmo- 
spheric and lighting 
effects on a large 
canvas. (Amon 
Carter Museum of 
Western Art, Fort 
Worth, Tex.) 


Bierstadt, Albert [beer’-stat] The landscape painter 
Albert Bierstadt, b. Jan. 7, 1830, d. Feb. 18, 1902, was 
the first artist of distinction to take as his subject the 
vastness of the mountains of western North America. 
Born in Germany, Bierstadt emigrated to the United 
States with his parents in 1832. In 1858 he made the 
first of several trips to the West. From sketches and oil 
Studies done from nature (admirable works in them- 
selves), he painted in his New York studio the huge, care- 
fully detailed panoramas that made him one of America’s 
most admired painters in the 1860s and '7Qs. His ap- 
proach to landscape was a romantic one, sometimes ex- 
aggerating spectacular landforms and atmospheric ef- 
fects, as in The Rocky Mountains (1863; Metropolitan 
Museum of Art, New York City). 


big bang theory The big bang theory of cosmoLocy 
assumes that the universe began from a singular state of 
infinite density. This theory was implicit in the complete 
solution of Albert Einstein’s equations, obtained by Alek- 
sandr Friedmann in 1922. In 1927, Georges LEMAITRE 
used these equations to devise a cosmological theory in- 
corporating the concept that the universe is expanding 
from an explosive moment of creation. 

The term big bang, as a name for the initial cataclys- 
mic event, was coined (1946) by George Gamow, who 
with R. A. Alpher envisaged a high-temperature state in 
the beginning and elaborated the theory to include a 
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theory of element synthesis and BACKGROUND RADIATION. In 
the light of the evidence currently available, including the 
discovery of the background radiation, this theory appears 
to best account for the evolution of the universe. In the 
later 20th century the theory was elaborated by the so- 
called INFLATIONARY THEORY, which seeks to account for the 
physical events taking place in the very first moments. 
The steady-state theory, which postulates the continuous 
creation of matter and a universe with no beginning or 
end, still has adherents. 


Big Bend National Park see NATIONAL PARKS 


Big Dipper The Big Dipper, also known to the British 
as the Plough, Charlie’s Wain, or the Wagon, Is a group of 
seven bright stars that forms part of the constellation 
Ursa Major, the Great Bear. The stars of the Big Dipper 
are Circumpolar and can be seen from northern latitudes 
all night every clear night. The group can never be seen 
from southern latitudes. 

The seven stars that form the Big Dipper, starting from 
the end of the bowl and moving toward the handle, are 
Dubhe, Merak, Phecda, Megrez, Alioth, Mizar, and Al- 
kaid. Mizar, at the bend in the handle, is a naked-eye 
double star; an ancient test of eyesight involved the sub- 
Ject’s ability to locate Alcor, the faint companion star of 
Mizar. The first two stars in the bowl are called the Point- 
ers; Polaris, the North Star, is easily located by drawing 
an imaginary line from Merak to Dubhe and extending it 
about five times their separation length. 


bigamy Bigamy is the crime committed when a man 
or woman who is legally married and undivorced, and 
whose spouse is living, contracts a marriage with a sec- 
ond person. Bigamy, which literally means “second mar- 
riage,” is a crime only in monogamous societies. In some 
countries POLYGAMY, Or plural marriage, is legal. 

Although bigamy is a crime in the United States, the 
U.S. federal system complicates the bases for prosecu- 
tion. Each state is in part free to make its own determina- 
tions as to the legal effect of divorces granted in other 
states. A notable reinforcement of this principle was the 
1945 Supreme Court ruling in Williams v. North Carolina 
that a Nevada divorce did not have to be recognized in 
North Carolina because the parties had not established 
legal domicile in Nevada under North Carolina law. An- 
other matter of differing jurisdictions concerns the unex- 
plained absence of spouses; many, but not all, courts 
consider a spouse dead if missing for seven years or more. 


Biggers, Earl Derr Earl Derr Biggers, b. Warren, 
Ohio, Aug. 26, 1884, d. Apr. 5, 1933, was the American 
mystery writer who created the sleuth Charlie Chan. Al- 
though Chan appeared in only six of Biggers’s novels, in- 
cluding The Chinese Parrot (1926) and Charlie Chan 
Carries On (1930), more than 40 Charlie Chan films were 
made between 1926 and the early 1950s. 


Biggs, E. Power Edward George Power Biggs, b. 
Mar. 29, 1906, d. Mar. 10, 1977, was one of the most 
celebrated organists of his generation and did much to 
popularize the organ and its literature. Of English birth, 
he became an American citizen in 1937. He played the 
complete organ works of J. S. Bach, as well as much oth- 
er music from the 16th to the 20th century and many 
specially commissioned works by contemporary American 
composers. 


bighorn The bighorn, or bighorn sheep, Ovis cana- 
densis, is of the family Bovidae in the order Artiodactyla. 
It is a wild sheep with a silky coat similar to that of a 
deer, varying from brown to buff. The male bighorn, or 
ram, may be as much as 150 cm (5 ft) long, about 100 
cm (40 in) high at the shoulder, and weigh 157 kg (350 
Ib); females are smaller. The muzzle is narrow. Despite its 
bulk, the bighorn can negotiate mountainous terrain, aid- 
ed by its sharp cloven hooves with flexible pads. The ram 
carries a majestic set of curving horns about 45 cm (18 
in) in circumference at the base and up to 120 cm (4 ft) 
long; the female’s horns are smaller. Bighorns eat grass- 
es, flowers, young plants, and even cacti. 

Bighorns were once numerous from southern Canada 
to northern Mexico; disease, food scarcity, and overhunt- 
ing, however, have greatly reduced their population. 





Bighorn sheep maneuver skillfully along rocky mountain ledges. 
Rams with the largest horns generally dominate other males in 
competition for ewes during the mating season. 


Bihar [bee-hahr’] Bihar is a state in northeastern India 
bordered by Nepal on the north and West Bengal state on 
the east. Bihar covers 173,876 km? (67,134 miô), and 
the population is 69,914,734 (1981). Patna is the capi- 
tal. The Ganges River flows through the northern half of 
Bihar. The southern half of the state is dominated by the 
Chota Nagpur plateau, with an average elevation of about 
600 m (2,000 ft). Bihar is one of India’s most densely 
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populated states, with 402 persons per km° (1,041 per 
mi^). The majority of the population, which is concentrat- 
ed on the river plain, is engaged in agriculture. Rice is the 
leading crop, but grains, beans, sugar, and jute are also 
grown. Bihar is most important for its mineral wealth. The 
Chota Nagpur is the richest mineral source in India and 
produces coal, copper, phosphate, bauxite, mica, and 
iron ore. Bihar was the center of the Magadha kingdom 
(6th century Bc-8th century ap). The Buddha spent his 
early life in Bihar, and he is said to have received enlight- 
enment at Bodh Gaya. Bihar came under British control 
M 1765. 


Bihzad, Kamal al-Din [be-zahd’, kah-mahl’ ahl- 
deen’) Kamal al-Din Bihzad, c.1450-1536, a re- 
nowned master of Persian miniature painting, was head 
of the imperial library at Tabriz; he trained many eminent 
artists. Binzad’s miniatures are noted for the expressive 
gestures and poses of the figures and display his keen 
understanding of spatial relationships. Touches of bright 
red and the frequent use of subtle tones of brown are 
characteristic of his paintings. The copy of the Bustan 
manuscript in the Egyptian Library, Cairo, bears Bihzad's 
signature; also attributed to him are miniatures in Niza- 
mi’s Khamsa in the British Museum, in Mir Ali Shir 
Nawai’s Khamsa in the Bodleian Library, Oxford, and in 
the Gulistan Palace Library, Tehran. 
See also: PERSIAN ART AND ARCHITECTURE. 


Bikila, Abebe [bee-kee’-lah, ah-bay’-bay] Abebe 
Bikila, b. Aug. 7, 1932, d. Oct. 25, 1973, was an Ethio- 
pian runner who twice won the Olympic marathon. A frail- 
looking member of Emperor Haile Selassie’s personal 
guard, Bikila was an unknown at the Rome Olympics in 
1960, but he won the marathon, running barefoot. His 
hope of duplicating the feat in 1964 suffered a severe 
setback when he underwent an appendicitis operation 
about a month before the Tokyo Olympics. He recuperat- 
ed, however, to become the only person to win the race 
twice, until Waldemar Cierpinski of East Germany won in 
1976 and 1980. 


Bikini [bi-kee’-nee] Bikini Island is an atoll in the Pa- 
cific Ocean in the Ralik (Sunset) chain of the MARSHALL 
ISLANDS. It has an area of 5 km? (2 miô). Formerly part of 
the U.S.-administered Trust Territory of the Pacific Is- 
lands, it was the site of nuclear and thermonuclear weap- 
ons tests from 1947 to 1958. Bikini’s three dozen coral 
islets rise little above sea level and encircle a large la- 
goon. The Micronesian inhabitants, who numbered about 
200 before the United States relocated them after World 
War II, ate fish, shellfish, bananas, and coconuts. 
Between 1946 and 1958, 23 nuclear devices were 
exploded at Bikini Island. In 1968 the United States de- 
Clared Bikini habitable and started bringing the Bikinians 
back to their homes; however, in 1978 the islanders were 
removed again when strontium 90 in their bodies reached 


dangerous levels. The islands are expected to be off limits 
for many years. 


Bilbao [beel-bah’-oh] Bilbao, also called Belvoa, a 
port city on the Nervión River near the Bay of Biscay in 
northern Spain, is the capital of Vizcaya (Biscay) Prov- 
ince. With a population of 433,030 (1981), it is the most 
populous city in the Basque provinces. Set in a region of 
rich iron mines, it has heavy metallurgical and chemical 
industries. Its port, one of Spain’s most important, has 
shipbuilding and fishing industries. 

Probably settled much earlier, by 1300 the site was 
inhabited by a seafaring people who exported high-quali- 
ty iron products fashioned from ore mined along the river 
bank. The city flourished anew during the 15th and 16th 
centuries because of a thriving wool trade between Castile 
and Flanders. In the 18th century Bilbao became the 
chief port for commerce between Spain and its American 
colonies. Bilbao was invaded by the French in 1795 and 
in 1808. Three efforts by the Carlists during the 19th 
century to besiege the city were unsuccessful. Bilbao was 
the headquarters of the short-lived Basque autonomous 
government in 1936-37. 


bildungsroman [bil’-dungz-roh-mahn’] A bildungs- 
roman (German: “education novel”) is a novel about the 
development and maturation of a youthful hero or hero- 
ine. The earliest example is Christoph Martin WIELAND’S 
Agathon (1766-67; The History of Agathon, 1904). Oth- 
ers include GoeTtHE’s Wilhelm Meister’s Youth (1796; 
Eng. trans., 1826) and Thomas MANN’s Joseph and His 
Brothers (1933-42, Eng. trans., 1934-45) and The 
Magic Mountain (1924; Eng. trans., 1927). Chief exam- 
ples in English are Charles DickENs’s David Copperfield 
(1849-50) and James Joyce’s A Portrait of the Artist as a 
Young Man (1916). 


bile see GALLBLADDER; LIVER 


bilharziaSiS see SCHISTOSOMIASIS 


bilingual education Bilingual education provides 
for instruction to students in two languages: the native 
language of the student and the language of the host 
country. 

Some educators argue that the aim of bilingual edu- 
cation should be the assimilation of a child into the regu- 
lar school system and, eventually, into the host society. 
Others hold that this form of bilingual education belittles 
a child's cultural heritage and that all courses should be 
taught in two languages to foster biculturalism. 

In the United States, these philosophies have yielded 
two basic types of programs designed to integrate non- 
English-speaking children with speakers of English. In 
the transition program, students are gradually led from 
exclusive use of their native language to full use of En- 
glish. In the maintenance program, the native language is 
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used simultaneously with English; as a result, students 
develop reading and speaking fluency in both languages. 


Bill, Max Max Bill, b. Dec. 22, 1908, is the leading 
Swiss exponent of the theories of concrete, as opposed to 
abstract, art. His studies (1927-29) with the artist Josef 
Albers at the BAUHAUS in Germany determined the style 
and content of all his subsequent work as a painter, 
sculptor, architect, industrial designer, and writer. His 
paintings deal exclusively with the interaction of color, 
and his geometric sculpture is based on relativistic phys- 
ics. Examples of both are found in most major museums 
of modern art. 


bill of exchange A bill of exchange is a negotiable 
written order for payment of a specified sum to a desig- 
nated person. Bills of exchange are commonly used in 
international trade. The person receiving a shipment of 
goods must pay the sum specified in the bill to take title 
to the goods. Bills of exchange are often purchased by 
banks at a discount, and they may pass through several 
hands before redemption. The modern bill of exchange 
originated during the 13th century among the Lombards 
of northern Italy, who were active international traders. It 
is sometimes called a bank draft. 


bill of lading A bill of lading is a contract between a 
Shipper of goods and a carrier that acknowledges the re- 
ceipt of certain goods from a shipper and agrees to 
transport and deliver them to the designated destination 
at a specified time. A copy of the bill of lading is sent to 
the buyer, thereby establishing ownership. The bill of lad- 
ing also explains the liability assumed by the carrier when 
it contracts to carry the goods. The carrier is responsible 
for any loss or damage occurring through negligence or for 
delaying the shipment for an unreasonable length of time. 
The carrier, however, is not liable for loss or delay caused 
by an act of God, that is, an unavoidable natural accident, 
or by civil disturbances or strikes. 


bill of rights The first ten amendments to the U.S. 
CONSTITUTION are called the Bill of Rights because they 
provide basic legal protection for individual rights. The 
term is also applied to the English Bill of Rights of 1689, 
to similar guarantees in the constitutions of the American 
States, and to the Canadian Charter of Rights and 
Freedoms. 

The first American use of the term was in 1774 when 
the First Continental Congress adopted the Declaration 
and Resolves, which was popularly termed the Bill of 
Rights because it was an American equivalent of the En- 
glish Bill of Rights. Two years later came the Virginia 
Declaration of Rights, which contained the first guaran- 
tees for individual rights in a legally enforceable constitu- 
tion. The distinctive feature of the provisions in American 
bills of rights is that they are enforced by the courts; 


Statutes and other governmental acts that conflict with 
them may be ruled void if their constitutionality is appro- 
priately challenged. 


U.S. Bill of Rights 


Adoption. From the time they first settled in Virginia 
and Massachusetts, the American colonists relied upon 
the rights enjoyed by Englishmen. The struggle for inde- 
pendence, however, demonstrated to them that rights not 
specified and codified in constitutional documents were 
insecure. The result was a movement, as soon as inde- 
pendence was declared, to adopt binding constitutions 
that limited governmental powers and protected individu- 
al rights. Seven of the thirteen states adopted constitu- 
tions that included specific bills of rights; the other states 
included specific guarantees of individual rights in vari- 
ous provisions contained throughout their constitutional 
texts. The first state bill of rights was the Virginia Decla- 
ration of Rights, adopted as part of the state's first con- 
stitution on June 12, 1776. Virginia’s declaration, draft- 
ed mainly by George Mason, served as the model both for 
Similar state documents and for the U.S. Bill of Rights. 

The U.S. Constitution contains protection for some in- 
dividual rights in the body of its text, notably the rights to 
HABEAS CORPUS and jury trial and against bills Of ATTAINDER 
and ex post facto laws. As originally drafted in 1787 by 
the Philadelphia Convention, however, no federal bill of 
rights was included. 

The failure of the Constitution to include a bill of 
rights gave rise to widespread popular dissatisfaction. The 
popular demand for a bill of rights found practical ex- 
pression in the state conventions that ratified the Consti- 
tution. The ratifying conventions of six states submitted, 
along with their instruments of ratification, proposed 
amendments protecting individual rights. In the 1st Con- 
gress under the new Constitution, James MADISON drafted 
the amendments that became the U.S. Bill of Rights. The 
Madison amendments were put together from the various 
proposals emanating from the state conventions. In intro- 
ducing the amendments in the House of Representatives 
on June 8, 1789, Madison urged the need for a bill of 
rights to “provide those securities for liberty and express- 
ly declare the great rights of mankind.” The purpose was 
to limit and qualify power, guard against legislative and 
executive abuses, and protect the minority against the 
majority. 

The Congressional debate on Madison’s amendments 
produced stylistic and substantive changes. The most 
important of the former was adoption of the amendments 
as a series of separate articles to be added at the end of 
the Constitution, rather than as insertions into its body, as 
Madison had proposed. Four of Madison's amendments 
were eliminated during the Congressional debate; the 
most important of them was a prohibition against state 
violations of the rights of conscience, freedom of the 
press, and jury trial. Elimination of that amendment 
made the Bill of Rights as adopted applicable only to the 
federal government; its prohibitions did not impose limi- 
tations on the states. 

Congress voted in September 1789 to submit 12 
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The Bill of Rights, 
comprising the first ten 
amendments to the 
Constitution of the 
United States, remains 
on display in the 
National Archives in 
Washington, D.C. The 
document, which 
defines certain 
inviolable liberties of 
American citizens, was 
adopted in 1791. 
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amendments for ratification by the states. The first two, 
dealing with congressional size and compensation, failed. 
The other ten (renumbered to reflect the nonratification 
of the first two) were ratified by the required ten state 
legislatures. 

Summary. The most important rights protected by the 
U.S. Bill of Rights are contained in the 1st AMENDMENT. It 
provides that Congress shall make no law respecting an 
establishment of religion or prohibiting its free exercise, 
or abridging freedom of speech or press or the right to as- 
semble and petition for redress of grievances. These 
rights are the core rights protected by the system of or- 
dered liberty established by the Bill of Rights. Under the 
Ist Amendment, the domain of “liberty,” withdrawn from 
federal encroachment, was enlarged to include liberty of 
mind and beliefs. 

The 2d and 3d amendments reflect the colonists’ hos- 
tility toward standing armies; they guarantee the people’s 
right to bear arms and limit the quartering of soldiers in 
private homes. The 4TH AMENDMENT secures the people 


against unreasonable searches and seizures and requires 
warrants to be specific and issued only upon probable 
cause. 

The 5th Amendment requires grand jury indictments 
in major criminal prosecutions and prohibits trying a per- 
son twice on the same charge or requiring that person to 
testify against himself or herself; it forbids taking of pri- 
vate property for public use without just compensation 
and forbids deprivation of life, liberty, and property with- 
out due process of law. The due process concept was a 
major step forward; since then, due process has served as 
the principal constitutional tool for the protection of 
rights not defined in the Bill of Rights. 

The 6th Amendment protects criminal defendants; it 
guarantees the accused a speedy public trial by jury and 
the rights to be informed of the accusation, to be con- 
fronted with the witnesses against the accused, to use 
compulsory process to secure witnesses, and to have the 
assistance of counsel. 

The 7th Amendment guarantees jury trials in civil cas- 
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es; the 8th prohibits excessive bail or fines or cruel and 
unusual punishments; the 9th provides that the enumer- 
ation of rights in the Constitution does not deny others 
retained by the people; and the 10th states the doctrine 
of reserved powers—that all powers not delegated to the 
United States are reserved to the states or the people. 

From the perspective of two centuries, it can be said 
that Madison chose well among the pyramid of proposals 
in the state-recommended amendments. The U.S. Bill of 
Rights contains the classic inventory of individual rights, 
and it has served as the standard for all subsequent at- 
tempts to safeguard human rights. 


English Bill of Rights 


The English Bill Of Rights of 1689 bore the technical ti- 
tle “Act declaring the rights and liberties of the subject 
and settling the succession of the crown.” It was the cul- 
mination of the so-called GLorious REVOLUTION of 1688, 
which forced James II to vacate the throne. The throne 
was offered to William III and Mary II by a convention 
Parliament, subject to the conditions laid down in an in- 
strument known as the Declaration of Right, drawn up by 
a committee of the convention. After that body had de- 
clared itself a Parliament, it turned its declaration into a 
regular act of the legislature, enacted as a statute in 
1689. Hence, the name Bill of Rights results from the in- 
troduction of the original declaration as a bill—the first 
step in enactment of a statute—in the new Parliament. 

The 1689 Bill of Rights served notice on the king that 
royal efforts to dominate Parliament must henceforth 
cease. It declared that the election of members of Parlia- 
ment ought to be free; that freedom of speech and de- 
bates in Parliament ought not be questioned in any court 
or other place; and that Parliament ought to be held fre- 
quently. 

In addition, the Bill of Rights specifically condemned 
the abuses of the parliamentary prerogative by James II. 
It declared “that the pretended power of suspending of 
laws or the execution of laws by regal authority without 
consent of the Parliament is illegal.” A similar provision 
outlawed the dispensing power “as it hath been assumed 
and exercised of late.” Another royal abuse was corrected 
in a provision prohibiting the raising or keeping of an 
army in time of peace “unless it be with consent of Par- 
liament.” A statement of the right of the people to bear 
arms was included, as well as a complaint against the 
quartering of soldiers. 

Those sections of the Bill of Rights that deal with per- 
versions of justice are of particular interest, for they 
served as the models for similar provisions in the Ameri- 
can Bill of Rights. These sections provide that “excessive 
bail ought not to be required, nor excessive fines im- 
posed, nor cruel and unusual punishments inflicted” (the 
direct ancestor of the 8th Amendment to the Federal 
Constitution); that jurors should be duly impaneled; and 
that grants and promises of fines and forfeitures by par- 
ticular persons before conviction are illegal. 


French Declaration of the Rights of Man 
The French Declaration of the Rights of Man and of the 


Citizen was adopted by the Constituent Assembly in Au- 
gust 1789. It was intended as a statement of the basic 
philosophical principles that inspired the FRENCH RevoLu- 
TION. Among the important principles declared by its 17 
articles were freedom and equality; popular sovereignty 
and the general will; representative government; punish- 
ment only for legally defined offenses; free communica- 
tion of thought and opinion; taxation only by popular con- 
sent; separation of powers; and the right to private prop- 
erty and just compensation. 

Although the French declaration was the contemporary 
counterpart of the U.S. Bill of Rights, crucial differences 
exist between the two documents that illustrate the basic 
dissimilarity between American and French constitutional 
thinking. The provisions protecting basic rights in the 
United States were set forth as legal rules, enforceable as 
such by the courts. Nothing like this is contained in the 
French Declaration, which was drafted only in terms of 
the general rights people should have. 


Canadian Bill of Rights 


In 1960 the Canadian Parliament adopted an Act for the 
Recognition and Protection of Human Rights and Funda- 
mental Freedoms. Whereas this document served suc- 
cessfully as a bill of rights, it did not have a constitution- 
al guarantee beyond the power of the legislature itself. 
Enacted as a statute, it was subject to alteration or repeal 
by act of Parliament alone, without any need for constitu- 
tional amendment. 

After years of debate the Canadian government agreed 
to extend a constitutional guarantee to a bill of rights 
when, in 1982, a Charter of Rights and Freedoms was 
entrenched in the Constitution. The Charter of Rights and 
Freedoms recognizes the supremacy of God and the rule 
of law. It recognizes the right of the individual not to be 
deprived of life, liberty, security of the person, and prop- 
erty except by due process of law; freedom of religion, of 
speech, and of the press and other media of communica- 
tion; and freedom of peaceful assembly and association. 
Equality before and under the law is guaranteed without 
discrimination based on race, national or ethnic origin, 
color, religion, sex, age, or mental or physical disability. 
The charter prohibits arbitrary detention and imprison- 
ment, cruel and unusual punishment, denial of habeas 
corpus, denial of counsel or self-incrimination, denial of 
innocence until proved guilty, and denial of bail. French 
and English are specified as official languages. 

While the charter has a constitutional guarantee, Par- 
liament and the provincial legislatures have limited power 
to pass laws that might conflict with certain charter rights. 
The body passing the law must include a clause that spe- 
cifically states it is doing so “notwithstanding” the charter. 
The clause, unless reenacted, expires after five years. 


Billaud-Varenne, Jean Nicolas [bee-oh’-vahren’, 
zhawn nee-koh-lah’] A French lawyer, writer, and revo- 
lutionary, Jean Nicolas Billaud-Varenne, b. Apr. 23, 
1756, d. June 3, 1819, led the National Convention of 
September 1792 in declaring France a republic and was 
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a member (September 1793-July 1794) of the Commit- 
tee of Public Safety. A fervent left-wing Jacobin, he 
helped proscribe the Girondist moderates and then over- 
threw Georges Jacques DANTON. Eventually, he also 
turned on Maximilien ROBESPIERRE and helped secure his 
downfall in the Thermidorian Reaction of July 1794. 
Subsequently, he was deported to French Guiana, where 
he became a farmer. 


billiards All billiards games are played on a rectangu- 
lar, slate-topped table twice as long as it is wide and 
covered with a felt cloth. The playing area is surrounded 
by rubber cushions, or rails. Two basic types of billiards 
exist: pocket billiards, also called pool, on a table with six 
pockets (see diagram), and carom billiards, usually on a 
table with no pockets. 


Pocket Billiards. Pocket billiards requires cue sticks, a 
white cue ball, and, in the United States, 15 object balls 
numbered 1-15 (1-8, solid; 9-15, striped). 

The most popular U.S. pocket billiards game, called 
14.1 continuous or straight pool, is for 2 players only. 
The game begins with the 15 object balls racked unor- 
dered in a triangle (see diagram). The player who begins, 
or breaks, strokes the cue ball and must drive 2 or more 
object balls to a cushion or at least 1 object ball into a 
pocket. After that, each player attempts to make a con- 
tinuous run of balls, in any order, until only 1 object ball 
remains on the table. The 14 balls are then racked again, 
with a space left at the head of the triangle. The player 
who pocketed the 14th ball now attempts to pocket the 
15th and scatter the racked balls. Before each shot a 
player must call the shot, that is, identify ball and pocket. 
Each turn taken Is called an inning. One point is scored for 


The term billiards generally applies to two basic types of game: pocket billiards and carom billiards. 
In the former, of which three variations are shown below, a player using a cue strikes the single cue 
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ball into one or more object balls to sink them into the table's pockets. Straight pool and rotation, 
played mostly in the United States, employ 15 object balls {left and below left). Snooker (below 
center), played mostly in Britain, uses 21 smaller object balls that must be sunk in a partially 
predetermined sequence; a player is snookered when the path from the cue ball to a playable object 
ball is obstructed by another object ball. English billiards (below right) uses only 2 object balls and 
is really a combination of pocket and carom billiards: players score by hitting the cue ball into both 
object balls or by sinking one or more balls. 
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A snooker player prepares to make a shot. Although billiard games 
have been popular for centuries, the introduction of slate-topped 
tables and rubber side cushions in the mid- 1800s stimulated the 
development of billiards as a competitive game. 


each successful shot, and a game is uSually to 150 points. 

Another pocket billiards game Is rotation, in which the 
object balls are racked in order—the number 1 ball at the 
apex of the triangle and so on. Each ball must be pocket- 
ed in order and is worth its face value. The player or team 
to reach 61 points or more wins. 

A variation of rotation is nine ball. Only balls 1-9 are 
used, racked in a diamond with the number 9 ball in the 
center and the 1 ball at the apex. On all shots the cue 
ball must first strike the lowest-numbered ball on the ta- 
ble; the player who pockets the 9 ball wins. 

Eight ball begins with the number 8 ball racked in the 
center of the triangle. After the break, 1 player shoots 
only at balls 1-7, the other player only at 9-15. After a 
player pockets an entire group, the 8 ball must be pock- 
eted. 

In Great Britain snooker is the most popular billiards 
game. It uses 21 object balls: 15 red (worth 1 point each) 
and 1 each of yellow (2), green (3), brown (4), blue (5), 
pink (6), and black (7). A player must first pocket a red 
ball, then a “colored” one, then a red, and so on. Each 
colored ball is respotted on the table, however, until all 
the reds are off; then the colored balls must be pocketed 
in ascending order. The player with the most points wins. 

Carom Billiards. The most popular form of carom bil- 
liards is three-rail billiards, played with two white balls 


and one red on a pocketless table. To score a point a 
player must stroke the cue ball (one of the white balls), 
and it must hit one of the other balls and at least three 
cushions before hitting the second ball. The cue ball may 
also strike the other two simultaneously as long as it has 
already hit at least three rails. Games are usually played 
to 50 points. 

In straight-rail billiards the cue ball must strike the 
other two but not necessarily any rails. English billiards is 
played on a somewhat larger table, with pockets, and with 
some rule variations (see diagram). 

History. Billiards is of unknown origin, but the game 
was played in 16th-century England. The word billiards is 
derived from the Old French billart, “curved stick.” The 
Billiard Congress of America, in lowa City, lowa, sanc- 
tions U.S. play. The greatest U.S. players were Willie 
Horre (three-rail) and Willie Mosconi (straight pool). 


Billings Billings, the seat of Yellowstone County, is a 
city in south central Montana with a population of 
81,151 (1990). Located on the Yellowstone River, it lies 
about 975 m (3,200 ft) above sea level. The economy is 
highly diversified, ranging from the growing of sugar beets 
and truck crops to the raising of cattle and sheep to oil 
refining, meat-packing, and flour milling. Grasshopper 
Glacier, with millions of grasshoppers frozen in its ice, 
lies nearby in Custer National Forest, for which the city is 
headquarters. Established in 1882 (incorporated 1885) 
by the Northern Pacific Railway, Billings was named for 
the company president Frederick Billings. 


Billings, Josh Josh Billings was the pen name of 
Henry Wheeler Shaw, b. Lanesboro, Mass., Apr. 21, 
1818, d. Oct. 14, 1885, a comic writer who gained fame 
with his “Essa on the Muel” (1864). His humor depend- 
ed chiefly on misspellings, bad grammar, and crackerbox 
philosophy. From 1869 to 1879 he published Josh Bill- 
ings’ Farmer’s Alminax, a burlesque of The Old Farmer’s 
Almanac. Everybody’s Friend (1874) is one of the compi- 
lations of his newspaper writings. 


Billings, William William Billings, b. Boston, Oct. 
7, 1746, d. Sept. 26, 1800, was one of the first impor- 
tant native-born American composers. A tanner by trade, 
he was ardently devoted to choral singing. He compen- 
sated for his lack of a thorough music education by en- 
thusiasm and a wealth of original ideas. At the age of 24 
he published his first collection of hymns, The New En- 
gland Psalm Singer (1770), with a frontispiece engraved 
by Paul Revere. This contained what Billings subsequent- 
ly described as “fuging tunes,” that is, pieces in simple 
fugal, or imitative, style. His later collections include The 
Singing Master’s Assistant (1778), Music in Miniature 
(1779), and The Psalm Singer’s Amusement (1781). 
Some of his anthems became popular, particularly 
“Chester” (as a patriotic song during the Revolutionary 
War) and “The Rose of Sharon.” 
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Billy the Kid Billy the Kid was one of several aliases 
of William H. Bonney, b. New York City, Nov. 23, 1859, 
a New Mexico outlaw whose short, bloody career became 
a legend. By the age of 18 he had been charged with 12 
murders. While working as a cowhand in the Pecos Valley, 
he turned to cattle rustling. After his gang killed a sheriff 
and a deputy, he was captured and sentenced to death. 
He escaped from jail, killing two guards, but was trapped 
and shot to death on July 13, 1881. 


Biloxi [buh-lahk’-see] Biloxi, a city in southeastern 
Mississippi with a population of 46,319 (1990), is locat- 
ed on a narrow peninsula on the Gulf of Mexico between 
Biloxi Bay and Mississippi Sound. The climate is warm 
and humid. 

A large fishing fleet operates out of the port, making 
seafood—mainly shrimp and oysters—the principal tn- 
dustry. Boatbuilding, fertilizer production, and tourism 
also play important economic roles. The National Soldiers 
Home and Hospital and Keesler Air Force Base are locat- 
ed nearby. Fort Louis, founded in 1719 on the site of 
present-day Biloxi, served (1720-22) as the capital of 
French colonial Louisiana. Biloxi suffered considerable 
damage in 1969 from hurricane Camille. Beauvoir, the 
home of Jefferson Davis, is located in the city. 


binary number [by’-nair-ee] A binary number is a 
number written in base (See BASE, mathematics) two. This 
means that each position in a numeral represents a 
particular power of two. In the more common DECIMAL 
system, powers of ten are used. Binary numbers have im- 
portant applications in computers. A positive integer is 
represented in base two by a string of Os and 1s, for ex- 
ample, 1101001. Each digit represents a place value: 
the first (reading from right to left) represents the number 
of units; the second, the number of twos; the third, the 
number of fours (=27); the fourth, the number of eights 
(=2°), and so forth. Thus 


fer) (base 2) = (1 x 26) + (1 x 25) + (O x 2°) + 
Q2) 0x211 02) a x) 
GA t 32 FGF 
= 105 (base 10) 


binary stars Binary stars are pairs of stars that, be- 
cause of their mutual gravitational attraction, orbit around 
a common center of mass. If a group of three or more 
Stars revolve around each other, it is called a multiple 
system. It is believed that approximately 50 percent of all 
Stars belong to binary or multiple systems. 

Types. Systems with individual components that can 
be seen separately by telescope are called visual binaries 
Or visual multiples. William Herschel recognized in 1803 


that the components of these systems revolve around 
each other in the same way that the Earth and the Moon 
do. The periods of visual binaries are very long—some- 
times several hundred years. Herschel’s discovery of their 
orbit was the result of many years spent in making precise 
measurements of the positions of the components. 

A binary system in which an apparent variability in the 
brightness of the stars exists is called an eclipsing binary. 
In 1782, John Goodricke observed such periodic changes 
in the brightness of the star ALGOL (8 Persei); about every 
69 hours the star showed a sharp drop in brightness. 
Goodricke correctly speculated that this minimum was 
caused when one component of a binary periodically 
eclipsed the other much brighter member of the system 
as seen from the Earth. Such a system Is also called an 
eclipsing VARIABLE STAR, as opposed to a physical variable, 
in which the brightness changes because of changes in- 
side of the star. An eclipsing binary may or may not also 
be a visual binary. 

A binary with components that are so close together 
that it is known to be a binary only by its spectrum is 
called a spectroscopic binary. When the components orbit 
each other in a plane almost parallel to the line of sight 
from the Earth, they move periodically toward and away 
from the Earth. Because of the DOPPLER EFFECT, their line- 
of-sight, or radial, velocities can be measured from the 
Doppler shifts of the spectral lines. 

Significance to Astronomy. The study of binary stars has 
been of great importance in stellar astronomy. The study 
of close binaries furnished most of the information nec- 
essary for establishing the theories of stellar interiors and 
composition, STELLAR EVOLUTION, X-ray binaries, and possi- 
ble BLACK HOLES. The first direct measurements of stellar 
masses were made possible by the determination of the 
orbits of a small number of visual binaries that have mea- 
surable parallaxes. Geometric techniques were developed 
to derive the true orbit from the apparent orbit, which is 
the orbit actually seen and is the projection of the true 
orbit onto the celestial plane. From the dimensions of the 
orbits the masses of the components can be computed by 
using the third of KEPLER’S LAWS. Some binaries are so 
close that matter is transferred between them; these sys- 
tems are called semidetached binaries or contact bina- 
ries. Some binary systems may even coalesce. 

In X-ray binaries (see X-RAY ASTRONOMY) the smaller 
component Is a compact object: a WHITE DWARF, as in 
SIRIUS; a NEUTRON STAR; or possibly even a black hole. The 
X-radiation is produced by the impact of matter on the 
compact object. 


binding energy The nucleus of an atom is com- 
posed of neutrons and protons bound together by the 
strong nuclear force, the strongest of the FUNDAMENTAL IN- 
TERACTIONS of matter. The total binding energy of a nucle- 
us is the energy required to separate it into its constituent 
neutrons and protons. Conversely, when neutrons and 
protons are combined to form nuclei, energy equal in 
amount to the binding energy is released in the process. 
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Nuclear binding energies are typically a million times 
greater than the electromagnetic energies binding elec- 
trons to the nucleus in an atom or binding atoms together 
in molecules. 

According to Einstein’s relation E=mc’, in which c is 
the speed of light, energy is equivalent to mass. Thus 
when energy Is given off in the formation of a nucleus, the 
mass of the nucleus decreases compared to the sum of 
the masses of the free neutrons and protons from which it 
is formed. For example, when a neutron and proton com- 
bine to form a deuteron, energy is released and the mass 
of a deuteron is less than the combined masses of a neu- 
tron and proton by about O.1 percent. This amount, multi- 
plied by c’, is equivalent to the deuteron’s binding energy. 

In any nuclear reaction, energy is either absorbed or 
released. The most stable atoms are those with the high- 
est binding energy per particle in the nucleus. This aver- 
age nuclear binding energy is greatest for elements of 
medium weight—around iron, in the PERIODIC TABLE. In 
general, when light nuclei combine (fusion reactions) and 
when heavy, unstable nuclei divide (fission reactions), 
energy is released. The energy released corresponds to 
changes in binding energy of the nuclear particles, or 
conversion of a small fraction (about 0.1 to 1 percent) of 
the mass of the nuclear particles into other forms of energy. 

See also: MASS DEFECT; NUCLEAR PHYSICS. 


bindweed Bindweeds include about 250 species of 
twining vines of the genera Convolvulus and Calystegia of 
the morning glory family, Convolvulaceae. They are often 
grown on trellises or fences to display their heart- or ar- 
row-shaped leaves and funnel-shaped white, pink, or blue 
flowers. Some species are troublesome weeds, especially 
the hedge bindweed, Calystegia sepium. The hedge bind- 
weed has been used medicinally for its purgative action. 


Field bindweed is often found entwined around the stems of culti- 
vated crop plants. 





Alfred Binet, a 
French 
psychologist and 
the founder of the 
journal L'Année 
Psychologique, is 
best remembered 
for his pioneering 
studies of human 
intelligence. In 
1905, Binet and a 
colleague devised 
the series of 
intelligence 
measurements that 
eventually formed 
the basis for 
intelligence quo- 
tient, or IQ, testing. 





Binet, Alfred [bee-nay’] Alfred Binet, b. July 8, 
1857, d. Oct. 18, 1911, is famous as the author of the 
first test of individual INTELLIGENCE. He worked at the Sor- 
bonne in Paris and became director of its psychological 
laboratory in 1894. Binet rejected the German approach 
then dominating psychology—experiments on elementary 
sensations or reaction times—and began to study the 
higher mental processes. 

When the Ministry of Public Instruction requested a 
method of selecting those children who were too dull to 
be educated in ordinary schools, Binet and Théodore Si- 
mon produced (1905) a series of graded tasks typical of 
the intellectual development of children of different ages. 
In 1908 and 1911 this scale was extended, and the tasks 
were assigned to the age level at which average children 
could manage them. This test formed the basis for the 
STANFORD-BINET TESTS. 


Bing, Sir Rudolf Sir Rudolf Bing, b. Vienna, Jan. 9, 
1902, was general manager and artistic director of New 
York’s Metropolitan Opera from 1950 to 1972. From 
1927 to 1933, Bing worked in Germany. From 1934 to 
1949, except for the war years, he organized and headed 
the Glyndebourne Opera Festival, and from 1947 to 
1949, the newly created Edinburgh Festival of Music and 
Drama. He became a British subject in 1946 and was 
knighted ten years later. At the Metropolitan Opera Bing 
had old productions restaged and redesigned by distin- 
guished directors and artists. 


Bingham (family) Three generations of the Bingham 
family were prominent in Protestant missionary work, Bi- 
ble translation, and overseas exploration. Hiram Bing- 
ham, b. Bennington, Vt., Oct. 30, 1789, d. Nov. 11, 
1869, was the first Protestant missionary to the Sand- 
wich Islands (Hawaii). He organized the Hawaiian Clerical 
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Association, converted Queen Kaahumanu, and contrib- 
uted to the Hawaiian translation of the Bible. One of his 
sons, another Hiram Bingham, 1831-1908, went as a 
missionary to the Gilbert Islands. He founded churches 
and translated the Bible into Gilbertese. 

His son, a third Hiram Bingham, b. Honolulu, Hawaii, 
Nov. 19, 1875, d. June 6, 1956, was an explorer, histo- 
rian, and statesman. He taught (1907-24) Latin Ameri- 
can history at Yale University and led the Yale University 
Peruvian Expeditions (1911-12 and 1914-15). In 
1912, Bingham located the ancient Inca cities of MACHU 
PiccHU and Vitcos high in the Peruvian Andes. These lost 
cities had been forgotten for nearly 400 years. 

Bingham’s later interests turned to politics. He served 
as lieutenant governor of Connecticut in 1923-24, as 
governor in 1924-25, and as a U.S. senator in 1925-33. 
Among his books are /nca Land (1922) and Lost City of 
the Incas (1948; repr. 1963). 


Bingham, George Caleb George Caleb Bingham, 
b. Mar. 20, 1811, d. July 7, 1879, was a major painter 
of American life in the newly settled Missouri River region 
in the years before the Civil War. His pictures of river- 
boatmen, farmers, and other sturdy citizens brought him 
lasting fame. Among the best known of these is Fur 
Traders Descending the Missouri (1845; Metropolitan 
Museum, New York). 

Several of Bingham’s works portray the democratic 
political processes of the frontier, as in The County Elec- 
tion (1852; City Art Museum, St. Louis). At his best, as in 
these paintings and in the many figure drawings that 
Served as sources for them, he imbued commonplace 
people and events with dignity and a sense of well-being. 


The American frontier artist George Caleb Bingham painted Fur 
Traders Descending the Missouri in 1845, revealing his 
characteristic combination of humor, tranquillity, and clarity. 
(Courtesy of the Metropolitan Museum of Art, New York; Morris K. 
Jessup Fund, 1933.) 





In 1978, Bingham’s The Jolly Flatboatmen, one of four 
versions, sold at auction for $980,000, then a record for 
a painting by an American. 


Binghamton Binghamton, the seat of Broome Coun- 
ty, is a city in south central New York with a population of 
53,008 (1990). Located at the confluence of the Sus- 
quehanna and Chenango rivers, just north of the Penn- 
sylvania border, Binghamton, Endicott, and Johnson City 
form the Triple Cities. The economy ts extremely diversi- 
fied, with major manufactures of shoes, textiles, photo 
Supplies, electronics equipment, and computers. Dairy, 
poultry, and livestock also support the economy. Settled 
in 1787 as Chenango Point, it was later renamed for Wil- 
liam Bingham, a local landowner. The linking (1837) of 
the Chenango and Erie canals and the arrival in 1848 of 
the Erie Railroad aided Binghamton’s growth, and it was 
incorporated in 1867. 


bingo Bingo is a game in which each player’s chances 
depend on numbers drawn at random; in this sense, it is a 
lottery. Perhaps because of its simplicity, bingo Is a favorite 
pastime in the United States and many other countries. 

Bingo cards bear a printed design of five rows of five 
Squares each, or 25 squares in all. The letters B-I-N-G-O 
appear above this grid, with a letter heading each vertical 
column. A number from 1 to 75 appears in every square 
except the center one, which Is a free play. Corresponding 
to the letters and numbers on the cards are 75 bingo 
balls. On each ball is printed a number and a letter of the 
word bingo. From a bowl or box, a caller chooses at ran- 
dom one ball at a time and announces the letter and 
number appearing on the ball. The players with these 
numbers on their cards place markers on the numbers. As 
soon as five numbers are covered in a straight line—verti- 
cally, horizontally, or diagonally—the player with the 
numbers calls out “Bingo!” Each player with bingo wins a 
prize; a big prize, or jackpot, is usually awarded to the 
player who first covers an entire card. 


binoculars Binoculars consist of a pair of parallel 
telescopes, hinge mounted to allow the eyepieces to be 
brought to a suitable interocular distance for the user. 
The optical trains of the telescopes, which produce real, 
erect images, are folded by prisms to permit the use of 
large objectives and to reduce the physical size of the 
binoculars. A common focus control adjusts both tele- 
scopes for object distance, and one eyepiece has a differ- 
ential focus control calibrated in diopters (the reciprocal 
of the length in meters) to compensate for vision errors of 
the user. 

Binoculars are specified—as 7 x 50, for example 
(see illustration). The field of view may range from about 
2° to 10°, according to design. In binoculars for night 
use, the so-called exit pupil (the size of the entering im- 
age at the eyepiece) is large to match darkness-adapted 
eyes. Field glasses have Galilean telescopes that yield vir- 
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Binoculars with 7x 50 specifications magnify an image by a factor of 7 and 
have a 50-mm (2-in) aperture. Shown are objective lens (1); prism mounting 
(2); reversing porro prism (3); light path (4); fixed eyepiece (5); hinge (6); 
center focusing barrel (7); which adjusts the focus of both lenses 
simultaneously; and adjustable eyepiece (8), for finely balancing possible 
differences in the viewer's eyes. 


tual images. Specification 7 x 50 will show Jupiter's 
large satellites under good conditions. 


binomial theorem A binomial is a mathematical 
expression that has two terms, such as a + bor 2x + 3y. À 
binomial is a special case of a polynomial, or expression 
containing any number of terms. Calculations involving 
binomials often include raising them to a power, as in the 
expression (a + b)”, where n is an EXPONENT. The binomial 
theorem indicates how (a+b)” can be calculated as a 
polynomial—called the expansion of (a+ b)"—in aand b, 
where 7 is a natural number (1, 2, 3.,...). 


biochemistry Biochemistry is the study of the 
chemistry of living organisms. It includes knowledge of 
the structure and function of the molecules found in the 
biological world and understanding of the precise path- 
ways by which these molecules are synthesized and de- 
graded. In more recent years biochemistry has also come 
to include the development of ways to synthesize mole- 
cules that duplicate those of living systems, and mole- 
cules that can perform entirely new functions. 


Foundations 


The foundations of modern biochemistry were laid in the 
18th century by such figures as the British scientist Jo- 
seph PRIESTLEY, who discovered oxygen in 1770; the 
French chemist Antoine Laurent LAvoisigR, who showed 





that animals needed oxygen and that respiration involved 
the oxidation of substances; and the Swedish chemist 
Carl Wilhelm ScHEELE, who isolated citric, lactic, and uric 
acid from biological sources. Throughout the century that 
followed Priestley’s discovery, however, biochemistry was 
considered simply as an aspect of other sciences as ap- 
plied to living organisms. 

The philosophical problem that occupied much of the 
19th century, with respect to living organisms, was that 
of vitalism: whether organisms have capabilities derived 
not only from chemical and physical properties but also 
from an unknown and perhaps unknowable e/an vital, or 
“vital force.” If the vitalists were correct, biology and bio- 
chemistry could go only so far and no further in scientific 
exploration. The first important blow against vitalism was 
struck in 1828 by the German chemist Friedrich WOHLER 
when he synthesized urea, a substance previously known 
to be made only by living organisms. In France, Louis 
PaASTEUR’S work in bacteriology led him to conclude not 
only that spontaneous generation—the generation of life 
from nonliving matter—was impossible, but also that all 
biological functions, such as fermentation, depended on 
the presence of living organisms. This was still a form of 
vitalism, although on a higher scientific level than the 
older, naive speculations. The issue was not settled until 
1897, when the German chemist Eduard Buchner 
Showed clearly that glucose could be fermented by a non- 
living process in the laboratory. 

During the first third of the 20th century, the bur- 
geoning of ORGANIC CHEMISTRY put biochemistry on a sound 
scientific footing. Hundreds of hitherto unknown materi- 
als were now being isolated from living organisms, and 
their chemical structures and their functions in metabol- 
ic pathways were being determined. Not until the Ameri- 
can biochemist James B. Sumner crystallized the ENZYME 
urease in 1926, however, and showed that it and, by in- 
ference, all enzymes are simply PROTEINS, was the last 
vestige of vitalism laid to rest. 


Major Developments 


A new era in biochemistry began with the introduction of 
the use of ISOTOPES. Scientists could now follow individu- 
al substances in living tissues by tagging their atoms or 
molecules and following them as they were incorporated 
into larger molecules, modified, broken down into simpler 
molecules, and finally excreted. Through the use of iso- 
topes, most of the major pathways of metabolism have 
been revealed, including the biochemical cycles—self-re- 
newing reaction sequences in which the last product 
formed becomes part of the first reaction in the se- 
quence. This concept first appeared in 1933, when the 
German-English scientist Sir Hans Adolf KREBS and co- 
workers proposed the urea cycle. 

Protein Structure. \n the early 20th century the German 
biochemist Emil Fischer and his colleagues had shown 
that proteins are polymers of amino acids linked together 
by peptide bonds. Following Sumner’s proof that enzymes 
are proteins, biochemists began to try to unravel the 
structure of these molecules in order to synthesize them. 
This was facilitated in 1941 by the development of parti- 
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tion CHROMATOGRAPHY, a Method of separating similar mol- 
ecules. The amino acids in a milk protein were estab- 
lished in this way in 1949, and in 1953 the English bio- 
chemist Frederick SANGER determined the structure of the 
protein INSULIN. Automated instruments can now deter- 
mine the amino acids and their order in giant proteins 
within a matter of hours. 

The activity of proteins was found to be determined 
not only by their composition but also by their three-di- 
mensional configuration, and in the early 1950s the 
American chemist Linus PAULING showed that proteins 
have a basically helical structure. This knowledge provid- 
ed the groundwork for understanding how enzymes 
work—a matter of crucial importance, because enzymes 
direct the synthesis of all the other components of biolog- 
ical organisms. 

Protein Synthesis. In 1944 the Canadian-American 
bacteriologist Oswald T. Avery and coworkers had al- 
ready shown that the nucleic acid called DNA was the 
material in the cELt that is responsible for inducing her- 
itable changes in almost all living organisms, and that it 
is contained in chromosomes. !n 1952, American scl- 
entist Paul Zamecnik further showed that proteins are 
synthesized on ribosomes, which are cellular structures 
made of protein and another nucleic acid called RNA. 
Shortly thereafter, Zamecnik and another American, 
Mahlon Hoagland, found that another form of RNA ac- 
tivates amino acids so that they can be polymerized into 
proteins on the ribosomes. The race was now on to tie 
this information together, and the key to the problem 
was to find how genetic information is stored on the 
DNA molecule. 

In 1953 the American biologist James D. WaTSon and 
the English biochemist Francis Crick showed that the 
DNA molecule is a double helix in which each single he- 
lix is the complement of the other. DNA was found to di- 
rect the synthesis of RNA copies, which translocate to the 
ribosomes. RNA governs the production of proteins—in- 
cluding the enzymes that synthesize the other cellular 


Ina technique of modern biochemistry, a glass capillary is 
maneuvered into position for the microinjection of DNA or RNA 
molecules into a variety of tissue-culture cell. 
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A technician places genetically manipulated cells in a medium 
where they can secrete a desired enzyme. By such means, 
biochemists produce several enzymes in quantity for science and 
industry. 


components. Thus, all the information needed to build an 
organism is ultimately found in the DNA molecule. Deter- 
mination of the form in which this information is stored— 
the GENETIC copE—has been a major achievement of bio- 
chemical research. Rapid methods now exist for the syn- 
thesis of proteins from amino acids. 

Biological Membranes. The development of radioac- 
tively labeled high-potency antibodies to many proteins 
has enabled biochemists to detect, with some accuracy, 
amounts of cellular constituents measuring no more than 
billionths of a gram. Such techniques are needed to ex- 
plore the complex chemistry of cell membranes (see 
MEMBRANE CHEMISTRY). These highly reactive structures are 
engaged in actively moving materials in and out of the ar- 
eas they enclose, conducting messages and performing 
other vital functions. 


The Biochemistry of Disease 


Early in the 20th century, certain inherited illnesses had 
already been defined as inborn errors of metabolism. (In 
more modern terms, they are diseases involving defective 
enzymes.) In the 1940s, American geneticists George W. 
BEADLE and Edward L. Tatum then postulated that each 
gene in a chromosome codes for one particular enzyme, 
and that the relative amounts and activities of the en- 
zymes determine all other heritable characteristics of an 
organism. This postulate remains a cornerstone of mod- 
ern biochemical thinking. Illnesses are known in which a 
change in a single molecule, in the DNA of one chromo- 
some, results in the substitution of a single amino acid 
out of many hundreds in a protein, leading in turn to a 
life-threatening malfunction. 

Immunology. The mammalian organism fends off dis- 
ease by means of two major mechanisms. One is the de- 
ployment of special cells—the leukocytes and macro- 
phages (see BLOOD)—to ingest invading organisms. The 
other is the production of antibodies (see ANTIBODY) that 
can attach to the invader and destroy it, in association 
with a group of proteins in the blood. Biochemists, in 
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careful studies of antibody structure, have found invariant 
and variable regions on these proteins. The invariant re- 
gions determine the biological properties of the antibody, 
and the variable ones determine with which ANTIGEN the 
antibody will combine. Future advances in medicine will 
depend in great part on further knowledge of the chemis- 
try of antibodies and related compounds. 

Hormones. Endocrine HORMONES are chemicals secret- 
ed into the bloodstream by glands; carried to their target 
cells, they can drastically influence the metabolism of 
those cells. In general, a gland secretes a hormone in re- 
sponse to a stimulus from elsewhere. For example, nerve 
processes leading to the portion of the brain called the 
hypothalamus secrete NEUROTRANSMITTERS (chemicals re- 
lated to the amino acids) that cause the hypothalamus, in 
turn, to secrete one of several so-called releasing hor- 
mones. These hormones travel directly to the anterior pi- 
tuitary gland and cause the release of other hormones 
called trophic hormones. The latter then travel to appro- 
priate glands where they can combine with receptors for a 
particular hormone. Such hormone-receptor combina- 
tions enter the cell and initiate metabolic changes that 
are under active investigation in many laboratories. 

Cancer Research. Contemporary research indicates 
that many and perhaps all CANCERS result from chemical 
changes in the nucleic acids. Many cancer-producing 
chemicals do so by adding or subtracting portions of indi- 
vidual bases in the DNA molecule. Of great interest today 
are the areas of DNA called proto-oncogenes (from Greek 
words meaning “antecedent tumor genes”). Many of 
these areas are thought to play a role in activating normal 
growth hormones. In laboratory studies, animal proto-on- 
cogenes have been broken off from their chromosome, al- 
tered somewhat chemically, and introduced into certain 
viruses called RETROVIRUSES. The resulting molecules, 
called oncogenes, are responsible for cancer production 
by one class of viruses; biochemistry made it possible to 
understand the mechanism of this process. 

Genetic Engineering. Perhaps the most dramatic devel- 
opment arising from advances in biochemical research 
has been that of GENETIC ENGINEERING. Researchers can 
now introduce synthetic strands of DNA into bacteria and 
cause them to produce large amounts of specifically de- 
Sired proteins. For example, human insulin and INTERFER- 
ON are now made in quantity in this manner, and a host of 
other biochemicals are in the process of similar synthe- 
sis—including modified proteins never before known. 


biofeedback Biofeedback is a method for learned 
control of physiological responses of the body. These re- 
sponses can be either in the voluntary system, such as 
Skeletal musculature, or in the involuntary, or autonomic, 
NERVOUS SYSTEM, such as heart rate, vascular responses 
(frequently indirectly measured as temperature), and 
sympathetic discharges (measured by the electrical skin 
response). 

Certain dramatic gains can be achieved by using psy- 
chological techniques on patients with medical problems. 
In experiments patients have learned to exert some con- 


trol over the following: emotional states, such as anxiety 
and headaches; psychosomatic states, such as asthma 
and high blood pressure; and physical states, such as heart 
arrhythmias and premature ventricular contraction (PVC). 

After the desired mode of treatment has been deter- 
mined for a given disorder, the patient is connected to a 
computer or an equivalent instrument by a polygraph, and 
the response is presented back to the patient in either a 
binary or an analog fashion. In the binary approach a 
threshold is set; whenever the patient crosses that 
threshold, a light or music indicates success. In the ana- 
log approach the patient monitors the actual numbers in 
electrical units that represent bodily states such as heart 
rate, temperature, or vasculature. The two techniques can 
be combined. Initially the criteria are made easy by the 
therapist; as the patient succeeds, the task is made more 
difficult. Ultimately the patient should control specific 
body functions without the use of instrumentation. 


biography The word biography (Greek, “record of a 
life”) refers to literary works that tell the story of a life. 
AUTOBIOGRAPHY, a closely related genre, is biography writ- 
ten by the subject. 

Biography began 5,000 years ago, when Egyptian 
kings left records of their deeds and wealth in their 
tombs. The ancient Greeks produced more sophisticated 
biographies, but they were concerned primarily with ideal 
types and with the mature person rather than with the 
formative process. In China Sima QIAN (Ssu-ma Ch'ien) 
began the writing of biography in the 2d century Bc. The 
antecedents of modern biography in the west are the 
works of such Roman writers as Suetonius (The Lives of 
the Caesars, Eng. trans., 1606) and Tacitus (Annals; Eng. 
trans., 1869-72), and especially PLUTARCH (The Lives of 
the Noble Grecians and Romans, 1st century; Eng. trans., 
1579). 

The few biographies written during the Middle Ages 
were either chronicles, or res gestae (“things done”), de- 
scribing the deeds and events in the reign of a king, or 
Spiritual biographies, usually the lives of saints or mar- 
tyrs. These often treated lives as exempla—models to be 
followed or avoided—seldom examining them as unique 
individuals rather than ideal types. In the Renaissance, 
however, which saw a growing interest in all things hu- 
man and worldly, both biography and autobiography be- 
gan to assume modern forms. 

Benvenuto CELLIN| and PETRARCH wrote autobiogra- 
phies, Boccaccio and Erasmus produced biographies, and 
Giorgio VasARI’s Lives of the Most Eminent Italian Paint- 
ers, Sculptors, and Architects (1500; Eng. trans., 1912- 
14) is still an important source of information about ma- 
jor Renaissance artists. In England major biographies 
were written by Thomas More (The History of Richard IlI, 
c.1513), William Roper (The Life of Sir Thomas More, 
1636), and George Cavendish (The Life of Cardinal Wol- 
sey, 1641). 

The 17th and 18th centuries were the great age of 
journals, diaries, and memoirs. This period also saw the 
growth of newspapers and magazines and the rise of the 
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novel, as the lives of ordinary people began to be consid- 
ered subjects worthy of treatment by major authors. The 
greatest English diarists were James BosweLL, John EvE- 
LYN, and Samuel Pepys. The major biographers included 
Izaak WALTON (Lives; 1670, 1678), John AusBrReY (Brief 
Lives, 1813), Roger North (The Lives of the North, 
1740-44), and Samuel JoHNson (Lives of the Poets, 
1778). 

Toward the end of the 18th century, James Boswell 
published his monumental LiFe OF SAMUEL JOHNSON 
(1791), considered the greatest biography ever written. 
Boswell had a close relationship with Johnson and made 
use of particular detail and personal anecdote, along with 
Johnson’s own letters and private meditations. Boswell’s 
treatment shocked readers at first, because he tried to 
show Johnson “warts and all,” but his re-creation of 
Johnson’s famous conversations comes as close to cap- 
turing and fully reproducing in prose another person as 
any biographer is ever likely to do. 

Nineteenth-century English literary biographies in- 
clude Elizabeth GaAskELt’s Life of Charlotte Bronte 
(1857), John Gibson Lockhart’s Life of Sir Walter Scott 
(1837-38), and William Froude’s Thomas Carlyle (1882- 
84). Thomas CARLYLE wrote about “heroes” (Frederick the 
Great, 1858-65), and others turned to scholarly and sci- 
entific biography. By the end of the century, Sigmund 
FREUD had written the first psychological study of a his- 
torical figure (Leonardo Da Vinci, 1910); recent so-called 
psychobiographies include Erik ERikson’s Young Man 
Luther (1958). 

Early in the 20th century Lytton STRACHEY (Eminent 
Victorians, 1918) popularized reductive biography, treat- 
ing his subjects with humor and often cynicism. The turn 
of the century also saw the emergence of several bio- 
graphical dictionaries, such as the Dictionary of National 
Biography (DNB), which began in 1882 under the editor- 
ship of Leslie Stephen and still continues. More recently, 
such scholars as Richard Ellmann (James Joyce, 1959; 
rev. ed., 1982), Leon Edel (The Life of Henry James, 5 
vols., 1953-72), Edgar Johnson (Charles Dickens, 2 
vols., 1952; rev. ed., 1978), and Deirdre Bair (Samuel! 
Beckett: A Biography, 1978) have produced extended 
treatments of major literary figures that discuss the rela- 
tion between historical events and individual personality 
and achievements. Recently developed forms such as 
taped oral reminiscences and filmed biographies are now 
flourishing. 


Bioko Bioko (formerly Fernando Po) is a volcanic is- 
land of Equatorial Guinea located in the Bight of Biafra 
about 40 km (25 mi) west of the Cameroon coast. The 
area is 2,017 km* (779 mi’), and the population is 
70,000 (1983). The island contains the nation’s capital, 
Malago. Cacao plantations are the mainstay of the econo- 
my. The island was known as Fernando Po until 1973, 
when it was renamed Macias Nguema Biyogo for the 
country’s president. The present name was adopted after 
the overthrow of Macias Nguema in 1979. 


biological clock A biological clock is a self-sus- 
tained internal timing mechanism that controls cyclic 
patterns, or rhythms, of a living organism. By providing 
temporal information, such as the time of day, month, or 
season, nearly all organisms are adapted to events in both 
their internal or external environments. The products of 
this internal timing are physiological or behavioral events 
that, over time, vary in intensity. Such time-dependent 
variability is expressed as a rhythm, or oscillation, with a 
frequency equal to that of the underlying biological clock. 
Rhythms that occur more than once a day are called ul- 
tradian rhythms; once a day, circadian; once a lunar day 
(24.8 hr), lunar; and once a year, circannual. 

Ultradian Rhythms. |n some cases the frequency of an 
oscillation may be high, or, conversely, the period of the 
oscillation may be brief. Certain rhythms of the BRAIN as- 
sociated with sleep can occur with a frequency of approx- 
imately seven cycles per second. Another ultradian 
rhythm is the release of luteinizing hormone from the Pi- 
TUITARY GLANDS of male mammals. This chemical, which 
helps maintain reproductive activity of the testes, is re- 
leased from the pituitary of males in pulses approximate- 
ly 1 to 2 hours apart throughout the day. 

Circadian Rhythms. Circadian rhythms correspond to 
the solar day (24 hours). These are the most pervasive 
rhythms, regulating the temporal spacing and organiza- 
tion of many events for every day in the lives of most liv- 
ing organisms. 

The Gonyaulax is an ocean-dwelling, single-celled 
alga. When the organism is placed under constant envi- 
ronmental conditions (for example, constant darkness), 
its biological clock generates a rhythm approximating 24 
hours. Without light-dark cues the circadian rhythm is 
said to persist in a free-running fashion, the rhythm as- 
suming the natural period generated by the internal 
clock. Free-running rhythms are easily demonstrated un- 
der laboratory conditions but are difficult to find in the 
wild. Certain animals, such as beavers, however, show 
free-running activity rhythms when they live under winter 
ice and snow and have no access to indicators of the time 
of day. 

It is more natural for circadian rhythms to be synchro- 
nized to an external time-giving stimulus than to exist in 
the free-running state. In theory external time-giving 
stimuli may be any rhythmically occurring events, for ex- 
ample, temperature, barometric pressure, gravitational 
change, or other cues that impinge on the organism. In 
reality, however, only one external stimulus is important 
for most organisms: the daily light-dark cycle determined 
by the Earth’s rotation. The 24-hour light-dark solar day 
acts as an external oscillation that entrains, or synchro- 
nizes, the internal—circadian—clock to 24 hours. The 
effect of this entrainment is that events generated ac- 
cording to a circadian clock become regulated so that 
they always occur at specific times of day. 

Jet air travel often illustrates the similarity of the cir- 
cadian clock in humans and other species. For example, 
one-eighth of the solar day is 3 hours and represents the 
time difference between clocks in New York and San 
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Francisco. A person who flies nonstop from New York to 
San Francisco will experience a 3-hour phase difference 
between body time and local time. The body of the dis- 
placed traveler will continue to function 3 hours in ad- 
vance of local time. Several days of exposure are required 
for the circadian clock to become synchronized to the San 
Francisco photoperiod. Meanwhile, the traveler usually 
feels jet lag, a general feeling of discomfort caused by 
rhythms derived from the body’s circadian clock being out 
of synchrony with the new local time and by the body’s 
attempt to entrain to that time. 

Lunar Rhythms. Lunar rhythms are exemplified by the 
patterning of locomotor activity in fiddler crabs that, un- 
der constant laboratory conditions, exhibit an activity 
rhythm of 24 hours, 50 minutes—the lunar day. The 
rhythmic patterning of the crabs’ activity is synchronized 
with daily low tides that are caused ultimately by the gravi- 
tational effects of the Moon, although the laboratory has no 
water movements or light from the Sun or Moon. Many tid- 
al invertebrates are synchronized with lunar rhythms; 
changing water level is a major ecological variable. 

Circannual Rhythms. Many physiological or behavioral 
events recur annually in wild animals. The circannual 
rhythm theoretically consists of a series of stages called 
interval timers. Each stage requires a fixed amount of 
time and leads to the next stage. For instance, the gold- 
en-mantled ground squirrel, Cite/lus lateralis, shows a 
yearly cycle of weight gain in the summer and fall and 
weight loss during winter hibernation and springtime 
breeding season. The weight increases during summer 
and fall may possibly occur only if the squirrel has already 
been through a sequence of interval timers. 

In many species of animals a nerve pathway from the 
eye to a region of the hypothalamus, the suprachiasmatic 
nuclei, allows light to exert internal synchronization. This 
region of the brain has been shown to be necessary for 
rhythmicity and entrainment of several forms of behavior. 
When the nuclei are destroyed, the rhythmic release of 
ACTH, an activating hormone from the pituitary, stops. 
Thus, these nuclei appear to be at or near the top of the 
hierarchical control of bodily circadian rhythms, and they 
may be the site of the predominant circadian clock in 
mammals, acting as a pacemaker for other body clocks. 


biological equilibrium Equilibrium is the mainte- 
nance of the body’s balance. Balance is controlled by 
three interacting parts of the nervous system: the visual 
organs, the vestibular apparatus of the EAR, and the mid- 
brain. The vestibular system is the most important, but 
even without it, body orientation in space could still be 
maintained through information supplied to the brain from 
visual cues and nerve endings within muscles and tendons 
concerned with movement and position of the body. 

The vestibular system consists of a membranous laby- 
rinth of delicate structures containing sensory and sup- 
porting cells. There are two saclike structures—the utricle 
and the saccule—and three semicircular canals. These 
structures are filled with a specialized fluid. This laby- 


rinth is encased within a larger, bony labyrinth that also is 
filled with fluid. 

Utricle and Saccule. Two types of sensory hair cells are 
found in a section of the wall, called a macula, in both 
the utricle and the saccule. Vestibular hair cells, which 
contain a single motile hair, the kinocilium, and multiple 
stereocilia, are embedded in a gelatinous material, called 
the cupula, that contains a mass of calcium carbonate 
crystals, called an otolith. An otolith forms a weighted 
mass above the sensory cells; movements of the mass de- 
flect the sensory hairs and thus trigger neural activity. The 
utricle is particularly sensitive to linear acceleration such 
as vertical or horizontal movement. The saccule’s func- 
tion is not completely understood. 

Semicircular Canals. These canals lie perpendicular to 
each other within the ear and are oriented in the three 
planes of space. At one end of each semicircular canal is 
an expanded portion called an ampulla. The floor of each 
ampulla possesses a ridge of tissue called a crista. Each 
crista is covered with two types of sensory hair cells. Their 
long kinocilia are embedded in the canals’ cupula, with 
the kinocilia in each canal all facing in one direction. This 
direction corresponds to the physiological polarization of 
that particular canal. The cupula extends across the am- 
pulla and to its top. The cupula is attached at its base to 
the crista but is free to shift back and forth in the ampul- 
la, moving with the flow of the fluid within the semicircu- 
lar canals. 

Rotational acceleration or deceleration of the head 
causes bending of the cupula, which in turn produces 
tension on the hairs of the sensory cells. Movement of the 
cupula in one direction increases neural activity, whereas 
movement in the opposite direction inhibits neural activi- 
ty, the direction being dependent on the orientation of the 
kinocilia. 


biological locomotion Biological locomotion is 
the process by which living organisms actively propel 
themselves. They use CHEMICAL ENERGY to generate me- 
chanical forces, which they apply to their Surroundings in 
order to drive themselves along. The nervous system co- 
ordinates movement. The four basic devices for generat- 
ing locomotion forces are: bacterial flagella, cilia and fla- 
gella of higher cells, pseudopodia, and muscle. 

Bacterial Flagella. The bacterial flagellum is a thin spi- 
ral filament, attached to a motor mounted in the wall of 
the bacterium; some bacteria have many flagella, some 
only one. Each motor rotates at about 50 revolutions each 
second. From time to time, with a frequency influenced 
by light, warmth, and nutrients, the flagellar motors re- 
verse, which causes the bacterium to tumble and swim 
off along a new course. 

Cilia and Flagella of Higher Cells. Many of the more ad- 
vanced cells propel themselves by means of cilia (lashes) 
or flagella (whips). These organelles are quite unlike bac- 
terial flagella. They contain an arrangement of parallel 
rods; bending is caused by the relative sliding of these 
rods. There is a cyclical rhythm, such that waves of bend- 
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An animal's method of locomotion depends on its body structure and size. The internal skeletons of all vertebrates are moved by attached striated muscles. 
The leg of a fast-running mammal consists of a short upper section with thick muscles for power and a lower section with thin muscles for rapid motion. A 
horse may have five different gaits, depending on the sequence in which the leg muscles are used. The fastest of these is the gallop, where only two hooves 
fouch the ground at one time. A salamander generally moves by undulating its tail and body to extend the reach of its short legs. Arthropods such as insects 
and spiders have a protective outer covering, or exoskeleton, that also serves for muscle attachment. A cockroach moves its six legs in a symmetrical, 
coordinated pattern, most commonly moving two legs on one side and one on the other while maintaining a tripod balance with the other three. Annelids have 
flexible, fluid-filled bodies with no skeleton. An earthworm moves from a contracted position by fully extending its body, anchoring to a new site, and pulling 


its body forward. 


ing propagate down the cilium or flagellum. The sinuous 
thrashing of a flagellum, like the wriggling of an eel, 
drives a cell along. The sperm of almost all animals, in- 
cluding humans, and the spermatozoids of some plants 
swim in this way, as do many protozoans. Other protozo- 
ans have a whole field of small cilia on their surface. Co- 
Ordinated waves of bending pass over these and propel 
the creature. A few multicellular animals—some mollusks 
and flatworms—also crawl by means of cilia. In higher 
animals, cilia commonly serve to set up currents in the 
Surrounding medium. Cilia in the wall of the trachea, for 
example, sweep mucus up out of the lungs. 

Pseudopodia. \nstead of using some permanent organ 
for propulsion, a cell may put out temporary protrusions, 
Called pseudopodia (“false feet”); the tip of the advanc- 
ing pseudopodium sticks to the substratum, and the cell 
contents flow forward toward the point of attachment. 
The process is typified by the amoeba, in which the cell 
contents, or cytoplasm, constantly and cyclically stream 


from the rear end of the cell down the middle of the 
pseudopodium toward its tip. PSseudopodial locomotion is 
common. Human white blood cells, for example, migrate 
through the tissues in this way. 

Muscle. Muscle cells of multicellular animals can pull, 
but not push. The endless varieties of animal locomotion 
are, for the most part, merely different ways of harnessing 
and applying this force of MUSCLE CONTRACTION. 

Invertebrates. The bodies of annelids, such as earth- 
worms and leeches, are divided into segments, each of 
fixed volume but variable shape. The body wall has two 
antagonistic sets of muscles: the circular muscles con- 
strict and thus elongate the segment, and the longitudi- 
nal muscles tug it back into a shorter, squatter shape. 
Such animals thus crawl by rhythmically lengthening and 
shortening the body segments. 

A jellyfish swims by rhythmically contracting its bell. 
Squid and octopuses use jet propulsion, squirting out wa- 
ter from the mantle cavity through a funnel. The scallop 
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A snake commonly moves by pushing various segments of its body against the raised surfaces of its surroundings, the rest of the body follows the same path 
as the head. Undulation of the rear part of the body, especially the tail fin, propels most fishes through the water. Cephalopod mollusks, such as squids and 
octopuses, swim by jet propulsion, ejecting water through a funnel-shaped siphon. In propulsive flight, a bird's wings move to produce lift and forward thrust 


on the downbeat and supply lift on the upbeat. 


swims by clapping the two parts of its shell together. 
Some other bivalves use their shells for grinding through 
rock; others burrow through mud by thrusting out a long, 
tongue-shaped “foot.” 

Arthropods, with their jointed limbs, primarily move in 
ways similiar to vertebrates: the principles of walking are 
the same for a millipede as for a horse, except that the 
millipede has more legs to coordinate. Many of the loco- 
motor peculiarities of insects depend on their small 
weight: some can walk upside down, supported by adhe- 
sive pads on their feet; others walk on water, supported 
by the surface tension. Most crustaceans walk on the 
ocean bottom; some swim by rowing their legs. The 
jumping fleas have a specialized, internal elastic ligament 
to catapult them into the air. 

Vertebrates. Most fish swim by waving the tail from 
Side to side, with relatively little body undulation. As the 
tail fin is swept toward the midline, it is inclined at an 
angle to the body axis so that the reaction of the water 
against it has a component propelling the fish forward. 
The fins other than the tail usually serve only for stabili- 
zation and steering. Some amphibians, such as the newt, 
and some reptiles, such as the crocodile, also swim by 
sinuous motion of the tail. Whales beat the tail fin up and 
down, not from side to side. Long, thin fish and reptiles, 
such as eels and snakes, swim by undulating the whole 
body; the waves of bending pass tailward so that the wa- 
ter exerts a net forward reaction on the animal. Tailless 


amphibians such as the frog, reptiles such as the turtle, 
birds, and most mammals use their limbs as paddles or 
flippers in swimming. 

The walk is the standard slow gait of land animals with 
legs; body stability is maintained throughout the cycle of 
movements. Thus, four-legged animals, when walking 
Slowly, raise only one leg off the ground at a time. As the 
pace quickens, static points of support become less nec- 
essary, and two or more legs may be off the ground to- 
gether, until in the gallop the animal loses contact with 
the ground entirely at times. Various four-limbed animals, 
from lizards to bears, can walk or run on their two hind 
legs; others hop. 

The kangaroo uses its tail as a fifth point of support 
when walking slowly. The spider monkey swinging through 
the trees uses its prehensile tail as a fifth limb; the great 
apes swing from branch to branch with their arms. 

Some reptiles are specialized for burrowing, with 
limbs much reduced or absent: the amphisbaena drives 
itself through the soil in the manner of an earthworm; 
skinks and slowworms undulate through sand or soft 
earth, as eels do through water. Snakes slither overland 
by the same means: waves of bending pass backward 
along the body, exerting a thrust against vertical projec- 
tions in the surroundings. 

The principles of flight are similar for birds, bats, and 
insects. The lift and drag exerted by the airflow over a 
wing increase as the square of its speed and in proportion 
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to its surface area, and the lift must balance the weight of 
the animal. Whereas the insect wing is essentially just a 
plate of cuticle attached to the body by a hinge, the wing 
of a bird contains muscles for adjusting its angle of at- 
tack, the flexure of its joints, and the set of its feathers. 


biological warfare see CHEMICAL AND BIOLOGICAL 
WARFARE 


biology Biology is the science of living systems. It is 
inherently interdisciplinary, requiring knowledge of the 
physical sciences and mathematics, although specialties 
may be oriented toward a group of organisms or a level of 
organization. BOTANY is concerned with plant life, zooLoGY 
with animal life, algology with algae, MycoLocy with fungi, 
MICROBIOLOGY with microorganisms such as protozoans and 
bacteria, cytoLoGy with cells, and so on. All biological 
specialties, however, are concerned with life and its char- 
acteristics. These characteristics include cellular organi- 
zation, METABOLISM, response to stimuli, development and 
growth, and reproduction. Furthermore, the information 
needed to control the expression of such characteristics Is 
contained within each organism. 


Fundamental Disciplines 


Life is divided into many levels of organization—atoms, 
molecules, cells, tissues, organs, organ systems, organ- 
isms, and populations. The basic disciplines of biology 
may study life at one or more of these levels. 

Taxonomy attempts to arrange organisms in natural 
groups based on common features. It is concerned with 
the identification, naming, and classification of organ- 
isms (See CLASSIFICATION, BIOLOGICAL). The discipline of 
ECOLOGY is concerned with the interrelationships of organ- 
isms, both among themselves and between them and 
their environment. Studies of the energy flow through 
communities of organisms and the environment (the eco- 
system approach) are especially valuable in assessing the 
effects of human activities. 

Organisms respond to stimuli from other organisms 
and from the environment; behaviorists are concerned 
with these responses. Most of them study animals—as 
individuals, groups, or entire species—in describing ANI- 
MAL BEHAVIOR patterns. These patterns include ANIMAL MI- 
GRATION, Courtship and mating, social organization, TERRI- 
TORIALITY, INSTINCT, and learning. When humans are in- 
cluded, biology overlaps with psychology and sociology. 
Growth and orientation responses of plants can also be 
Studied in the discipline of behavior, although they are 
traditionally considered as belonging under development 
and PHYSIOLOGY, respectively. 

_ Descriptive and comparative EmBryoLocy are the clas- 
SIC areas Of DEVELOPMENT studies, although postembryo- 
logical development, particularly the aging process, is 
also examined. The biochemical and biophysical mecha- 
nisms that control normal development are of particular 
interest when they are related to birth defects, cancer, 
and other abnormalities. 

Inheritance of physical and biochemical characteris- 


tics, and the variations that appear from generation to 
generation, are the general subjects of GENETICS. The em- 
phasis may be on improving domestic plants and animals 
through controlled breeding, or it may be on the more 
fundamental questions of molecular and cellular mecha- 
nisms of HEREDITY. 

A branch of biology growing in importance since the 
1940s, molecular biology essentially developed out of 
genetics and BIOCHEMISTRY. It seeks to explain biological 
events by studying the molecules within cells, with a spe- 
cial emphasis on the molecular basis of genetics—nucle- 
ic acids in particular—and its relationship to energy cy- 
cling and replication. EvoLUTION, including the appear- 
ance of new species, the modification of existing species, 
and the characteristics of extinct ones, is based on genet- 
ic principles. Information about the structure and distri- 
bution of fossils that is provided by paleontologists is es- 
sential to understanding these changes. 

Morphology examines the ANATomyY of organisms. The 
middle levels of biological organization—cells, tissues, 
and organs—are the usual topics, with comparisons 
drawn among organisms to help establish taxonomic and 
evolutionary relationships. As important as the form of an 
organism are its functions. Physiology is concerned with 
the life processes of entire organisms as well as those of 


(Right) Antoni van 
Leeuwenhoek, a 
Dutch linen draper, 
ground more than 
400 lenses for 
microscopes of his 
own design. He was 
the first to observe 
and describe many 
microorganisms, 
including bacteria 
and protozoa, and to 
accurately describe 
red blood cells. 





(Left) Robert Hooke 
coined the word cell 
in 1665 to describe 
the minute 
compartments he 
saw in cork tissue. 
This drawing of 
magnitied tissue is 
from his book 
Micrographia. 
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Charles Darwin 
based much of his 
theory of evolution 
on observations of 
animals made while 
aboard the Beagle 
from 1831 to 1836. 





cells, tissues, and organs. Metabolism and hormonal con- 
trols are some of the special interests of this discipline. 


History of Biology 


As a science, biology did not develop until the last few 
centuries Bc. Although Hippocrates, known as the father 


Louis Pasteur’s pioneering work in microbiology laid the 
foundation for modern medical research. He substantiated the 
belief that microbes cause disease and developed the technique 
of vaccination to combat infection. 

p 








of medicine, influenced the development of medicine apart 
from its role in religion, it was ARISTOTLE who established 
observation and analysis as the basic tools of biology. 

From the 3d century Bc to the 2d century aD, studies 
primarily focused on agriculture and medicine. The Arabs 
dominated the study of biology during the Middle Ages 
and applied their knowledge of the Greeks’ discoveries to 
medicine. 

The Renaissance was a period of rapid advances. In 
the 15th and 16th centuries, Leonardo da Vinci and 
Michelangelo became skilled anatomists through their 
search for perfection in art. Andreas Vesalius initiated the 
use of dissection as a teaching aid. In the 17th century, 
William Harvey introduced the use of experimentation in 
his studies of the human circulatory system. His work 
marked the beginning of mammalian physiology. 

Lack of communication was a problem for early biolo- 
gists. To overcome this, scientific societies were orga- 
nized. The first were in Europe, beginning with the Acad- 
emy of the Lynx (Rome, 1603). The Boston Philosophical 
Society, founded in 1683, was probably the first such so- 
ciety to be organized in colonial America. Later, special- 
ized groups organized themselves, among them the 
American Association for the Advancement of Science 
(AAAS), founded in 1848. 

Another important development of the 17th century 
began with the invention of the microscope by Galileo Ga- 
lilei about 1610. Microscopy originated in 1625 when 
the Italian Francesco Stelluti published his drawings of a 
honeybee magnified 10 times. The 17th century pro- 
duced five microscopists whose works are considered 
classics: Marcello Malpighi (Italy), Antoni van LEEUWEN- 
HOEK and Jan Swammerdam (Holland), and Robert Hooke 
and Nehemiah Grew (England). 

Systematics and Evolution. Modern nomenclature based 
on a practical binomial system originated with Carolus 
LINNAEUS. In addition to arranging plants and animals into 
genus and species based on structure, he introduced the 
categories of class and order. In 1817, Georges, Baron 
Cuvier, became the first to divide the entire animal king- 
dom into subgroups—for example, Vertebrata, Mollusca, 
Articulata, and Radiata. 

During the 18th and 19th centuries numerous biolog- 
ical expeditions were organized. On perhaps the most fa- 
mous voyage, Charles Darwin circumnavigated (1831- 
36) the globe on the Beagle. His observations of birds, 
reptiles, and flowering plants in the Galapagos Islands in 
1835 laid the foundation for his theories on evolution. 

The Discovery of Microorganisms. Arguments about the 
spontaneous generation of organisms had been going on 
since the time of Aristotle. Louis PASTEUR clearly demon- 
strated in 1864 that no organisms emerged from his 
heat-sterilized growth medium as long as the medium re- 
mained in sealed flasks, thereby disproving spontaneous 
generation. Based on Edward JENNER’s studies of small- 
pox, Pasteur later developed a vaccine for anthrax and in 
1885 became the first to successfully treat a human bit- 
ten by a rabid dog. Beginning in 1876, Robert KocH de- 
veloped pure-culture techniques for microorganisms. His 
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work verified the germ theory of disease. One of his stu- 
dents, Paul EHRLICH, developed chemotherapy and in 
1909 devised a chemical cure for syphilis. 

The value of ANTIBIOTICS became evident when Sir Al- 
exander FLEMING discovered penicillin in 1928. Many ad- 
ditional antibiotics have since been developed, and their 
use has resulted in a decreased incidence of most infec- 
tious diseases. 

The Role of the Cell. Following Hooke’s use of the term 
cell, biologists gradually came to recognize this unit as 
common throughout living systems. The cell theory was 
published in 1839 by Matthias Schleiden (see SCHWANN, 
THEODOR, AND SCHLEIDEN, MATTHIAS JAKOB), a plant anato- 
mist. Theodor Schwann, an animal histologist, noticed 
that not all parts of an organism consist of cells. He add- 
ed to the theory in 1840 by establishing that these parts 
are at least “cell products.” Between 1868 and 1898 the 
cell theory was enlarged as substructures of the cell—for 
example, plastids and mitochondria—were observed and 
described. 

Basic Life Functions. Until the 17th century it was be- 
lieved that plants took in food, preformed, from the soil. 
Jan Baptista van Helmont, the first experimental physiol- 
ogist, about 1640 concluded that water is the only soil 
component required for plant growth. Stephen Hales 
showed (1727) that air held the additional ingredient for 
food synthesis. In 1779, Jan Ingenhousz identified this 
as carbon dioxide. 

The study of PHOTOSYNTHESIS began with a demonstra- 
tion by Julius von Sachs and Nathanael Pringsheim in the 
mid-19th century that light is the energy source of green 
plants. Vernon Herbert Blackman showed (1905) that not 
all parts of this process require sunlight. The route of car- 
bon dioxide in photosynthesis was worked out by Melvin 
CALVIN in the early 1950s, using the radioisotope carbon- 
14. 

The earliest demonstration of ferments (the word EN- 
ZYME was not coined until 1878) in pancreatic juice was 
made by Claude Bernard in France. Bernard also experi- 
mentally determined numerous functions of the liver as 
well as the influence of vasomotor nerves on blood pres- 
Sure. 

In the 1930s, Otto Warburg discovered a series of cel- 
lular enzymes that start the process of glucose breakdown 
to produce energy for biological activity. When Hans 
KREBS demonstrated (1950s) an additional series of en- 
zyme reactions (the citric acid cycle) that completes the 
oxidation process, the general respiration scheme of cells 
became known. 

Chemical synchronization of body functions without 
direct control by the nervous system was discovered in 
1905 by Sir William M. Bayliss and Ernest Henry Starling 
(the first to use the term hormone). Steroids were discov- 
ered in 1935. 

Continuity in Living Systems. The early biologists known 
as preformationists believed that animals exist pre- 
formed, either in sperm or in the egg. Embryology actual- 
ly began when Karl Ernst von Baer, using the microscope, 
observed that no preformed embryos exist. Modern inter- 


Experiments with 
peas in the garden 
of his monastery led 
the Austrian monk 
Gregor Mendel to 
formulate the basic 
principles of 
heredity. Mendel’s 
mathematical 
interpretation of his 
data became the 
basis for modern 
genetic research. 





pretations of developmental control in embryogenesis can 
be traced to Hans Spemann’s discovery in 1915 of an 
“organizer” area in frog embryos. More recent research 
has shown the importance of other factors, such as 
chemical gradients. 

Genetics, the study of heredity, began with the work of 
Gregor MENDEL, who published his findings in 1866. 
Mendel’s experiments with garden peas led him to con- 
clude that the inheritance of each characteristic is con- 
trolled by a pair of physical units, or genes. These units, 
one from each parent, were passed on to offspring, ap- 
parently independent of the distribution of any other 


In 1953, James D. Watson (left) and Francis H. C. Crick (right) 
constructed this molecular model of deoxyribonucleic acid (DNA), 
the storehouse of genetic information. 
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pairs. The gene concept was amplified by the rediscovery 
and confirmation of Mendel’s work in 1900 by Hugo De 
VRIES and others. De Vries’s mutation theory became the 
foundation of modern genetics. 

The chromosome theory is based on the speculations 
of Pierre Paul Roux in 1883 that cell nuclei contain lin- 
ear arrangements of beadlike components that replicate 
(produce exact copies) during cell division. Many impor- 
tant contributions were made early in the 20th century by 
Thomas Hunt Morean. These included sex-linked inherit- 
ance and the association with gene theory of the crossing 
over of chromosomes. 

Molecular biology, the most recent branch of biology, 
began early in the 20th century with Archibald Garrod’s 
work on the biochemical genetics of various diseases. The 
concept of one gene producing one enzyme was estab- 
lished in 1941 by George W. BEADLE and Edward L. 
Tatum. The work on protein synthesis by Jacques Monon 
and François Jacosg and others in 1961 has modified the 
one gene—one enzyme concept to one gene—one protein. 
Essential to the understanding of PROTEIN SYNTHESIS were 
the advances made in the 1940s and ’50s in under- 
standing the role and structure of nucleic acids. The 
structural model proposed in 1953 by James D. WATSON 
and Francis CRICK is a landmark in biology. It has given 
biologists a feasible way to explain the storage and pre- 
cise transmission of genetic information from one gener- 
ation to the next (See GENETIC CODE). Knowledge of biolog- 
ical processes at the molecular level has also led to the 
direct manipulation of genetic information, a field called 
GENETIC ENGINEERING. 


bioluminescence [by'-oh-loom-i-nes’-ens] Bio- 
luminescence, or “living” light, is the light produced by 
some living organisms. FIREFLIES and GLowworms—larval 
and some adult forms of certain beetles and gnats—are 
the most familiar light-emitting organisms, but other 
groups of organisms—bacteria, crustaceans, fish, fungi, 
jellyfish, mollusks, protozoans, sponges, and worms— 
also have species that emit light. The only groups that do 
not are the mammals, birds, reptiles, amphibians, and 
leafy plants. 

Nature. Bioluminescence is produced by basically the 
Same kind of reaction in most organisms. The light is 
emitted when oxygen combines with a substance in the 
organism called luciferin in the presence of an enzyme 
called luciferase. The composition of these substances 
varies somewhat from organism to organism and has not 
been determined in all cases. Other substances also take 
part in the reaction in some organisms, and the light 
emitted ranges from the yellow green of the firefly to blue, 
blue green, green, and red. Living light is often called 
cold light, because almost no energy is lost as heat in the 
reaction. It compares favorably in heat-loss efficiency 
with that of modern fluorescent lamps, whereas most of 
the energy used by an electric light bulb produces heat 
rather than light. 

Function. |n some cases the role played by biolumines- 
cence in the life of an organism seems obvious. The 





These glowing corals, which live on the Great Barrier Reef off the 
eastern coast of Australia, are an example of organisms that serve 
as light sources in some marine environments. 


flashing of light-producing organs on the abdomen of the 
firefly, for example, serves to bring the males and females 
together. Similarly, female marine fireworms appear at 
the surface of the sea during the mating season and glow. 
Males attracted from the deeper waters join the females 
in a mating dance, and both sexes release their reproduc- 
tive cells into the water. 

Many deep-sea fish have bulblike organs on their bod- 
ies, called photophores, that may also attract mates or 
prey, or illuminate the search for them in the perpetual 
darkness. Some ANGLERFISH, for example, have a photo- 
phore on the tip of a long ray and dangle it in front of their 
mouth as a lure. Other luminescent fish use their light 
displays to escape being eaten, flashing on and off as they 
zigzag through the water to confuse the pursuing animal. 

Many light-emitting deep-sea species, however, are 
also blind, in which case the light seems to have no func- 
tion. Neither has any purpose been discovered for the 
glowing of bacteria and fungi. Bioluminescence appeared 
independently in the evolution of many kinds of organ- 
isms, and it may be no more than an accident of chang- 
ing body chemistry that, in some cases, further evolved to 
serve a useful function. 

Kinds of Displays. Such organisms as bacteria and fun- 
gi emit a steady light; others, such as brittle stars and jel- 
lyfish, emit light only when stimulated. 

Luminous single-celled organisms called dinoflagel- 
lates are the most common cause of brilliant displays of 
light seen in the ocean. One species, Noctiluca miliaris, 
may tint the sea-surface pink in the daytime and light it 
up at night. A ship plowing through tropic seas may pro- 
duce a wake that glows eerily as millions of these organ- 
isms light up. On land the equally eerie glow known as fox 
fire, sometimes seen on decaying wood, is produced by 
luminescent fungi. 

In some animal species the glow is produced by lumi- 
nescent bacteria rather than by the animals themselves. 
For example, the East Indian fishes Anomalops katoptron 
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and Photoblepharon palbpebratus have light organs un- 
der their eyes in which bacteria live and emit light con- 
tinuously. The former fish can rotate this organ to shut 
out the light, and the latter has a black membrane that 
can be drawn over the organ. An unsolved mystery is how 
the bacteria first collect in the light organ. 


biomass see SYNTHETIC FUELS 


biome [by'-ohm] Biomes are the largest recognizable 
terrestrial components, or units, of the BIOSPHERE (the en- 
tire surface of the Earth occupied by life). They are major 
landscapes that are distinguished by their vegetation and 
climate. The dominant vegetation, or flora, in each biome 
supports a collection of animal life, or fauna, that is char- 
acteristic of that particular biome. The biota (plants and 
animals) of each biome have similar characteristics 
worldwide. Biomes comprise smaller units called HABI- 
TATS, or those areas of the ecosystem in which a particular 
organism lives. 

CLIMATE is the primary force that distinguishes one bi- 
ome from another. The climate in a tropical rain forest 
differs dramatically from that of the coniferous forests of 
the western United States. The tropical rain forest always 
has ample water, and the daily 23.9°-29.4° C (75°-85° 
F) temperatures are nearly perfect for plant growth. The 
coniferous forest typically must tolerate drought in sum- 
mer and very cold weather in winter. Thus, different types 
of flora and fauna have evolved in each biome. (The study 
of the interactions of organisms with the environment and 
with each other is called ECOLOGY.) 

Similar biomes often are found at the same latitude. 
This is apparent in the tundra and the northern coniferous 
boreal forest, or taiga. In addition to latitudinal similari- 
ties altitudinal similarities exist as well. As one ascends a 
tall mountain, the temperature becomes cooler, the air 
thinner, and the winters longer and more severe (even tall 





mountains near the equator are snow-capped). Therefore, 
several different climates often exist on one mountain 
(See MOUNTAIN LIFE). For example, Mount Washington in 
the White Mountains of New Hampshire has three differ- 
erit biomes. The eastern deciduous forest biome mantles 
the foothills and lower slopes; coniferous trees of the bo- 
real forest grow along the colder, upper slopes; and the 
meadowlike flora at the summit Is called alpine tundra. 
(See map on page 134.) 

See also: CHAPARRAL; DESERT; FORESTS AND FORESTRY; 
GRASSLANDS; SAVANNA LIFE; TUNDRA. 


ra 

biomedical engineering Biomedical engineering 
iS an interdisciplinary field that uses engineering, phys- 
ics, and chemistry to develop instruments, machines, and 
methods for studying and treating living organisms. Bio- 
medical engineering as a distinct profession is about 20 
years old. Biomedical engineers usually start out in a re- 
lated field such as medicine or engineering. With the 
emphasis in medicine on electronic devices, a useful 
background for a biomedical engineer is electronic engi- 
neering. 

See also: ARTIFICIAL LIMBS; ARTIFICIAL ORGANS; BIOTECH- 
NOLOGY; ELECTROCARDIOGRAPH; ELECTROENCEPHALOGRAPH; 
HEART, ARTIFICIAL; KIDNEY, ARTIFICIAL; PACEMAKER, ARTIFICIAL; 
RADIOLOGY. 


bionics [by-ahn’-iks] Bionics is the study of the prop- 
erties of biologic systems that may be applied to the so- 
lution of engineering problems. Areas of study range from 
propulsion (in fish and birds especially) to energy con- 
version. Bionics is closely linked to CYBERNETICS, the com- 
parative analysis of communication, control, and infor- 
mation systems in living organisms and machines. 
Bionic studies may be physiological, biochemical, 
biophysical, or biomechanical in nature, and the applica- 


Bionics uses 
knowledge of living 
systems to create 
analogous 
mechanical devices. 
A metal hand, hinged 
at the wristand 
knuckles and 
controlled by a 
computer, can easily 
manipulate a 
combination lock. 
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tions usually involve a considerable amount of mathe- 
matics, physics, and electronic engineering. The field is 
related to so-called general-systems theory and owes 
much to such scientists as Nicholas Rashevsky, who de- 
veloped the first mathematical analyses of various func- 
tions of the central nervous system. The nervous systems 
of organisms have since been studied intensively by many 
physicists and engineers interested in bionics. For exam- 
ple, the encoding processes of the visual system have 
been studied, with resulting improvements in the design 
of cameras, television, and optical-recognition systems. 
The study of auditory systems has influenced the devel- 
opment of radio transmitters and receivers. Similar re- 
search in muscular and other systems concerned with 
propulsion has influenced the design of submarines and 
ships. Studies of bird flight have been used in the design 
of aircraft. 

Another aspect of bionics is the transplantation of ar- 
tificial organs. A similar application is the use of artificial 
limbs. Electrically controlled arms and legs have been 
developed, which work on principles of pattern recogni- 
tion. That is, the movements of the artificial limbs are 
controlled through the detection of electrical-field pat- 
terns in muscle tissue, usually measured at sites on the 
surface of the skin. Other developments include hearing 
aids and aids that permit the blind to “see” by nerve 
pathways other than the diseased pathways. Apart from 
the senses and internal systems, social and behavorial 
systems related to tracking and interception have been 
studied. The principles learned have aided in developing 
homing systems for missiles. 

Bionics has become a powerful engineering force in 
recent years; this is largely the result of the making ex- 
plicit of ideas that were always implicit in engineering. 
Now these ideas are being systematically used in mathe- 
matical and computer techniques that have enormously 
multiplied the effectiveness of biological engineering. 


biopharmaceuticals Biopharmaceuticals are drugs 
that exactly duplicate the actions of compounds that oc- 
cur naturally in the body. They work mainly by exerting 
toxic effects on abnormal cells, by stimulating specific 
cells to attack abnormal ones, or by taking over the func- 
tions of compounds that are absent or deficient in the 
body. Their major advantage over other types of drugs is 
the specificity of their action, thus avoiding many prob- 
lems of side effects. They are produced by CLONING or by 
the chemical synthesis of proteins. The industry began in 
the mid-1970s as an outgrowth of recombinant-DNA 
technology (see GENETIC ENGINEERING) and other advances 
in chemical and analytical techniques. 

The chief application of biopharmaceuticals thus far 
has been in cancer treatment. Thus, INTERFERON—the first 
such successful drug to be genetically engineered—kills 
certain types of cancer cells and some viruses. Cellular 
hormones known as interleukins, lymphotoxins, and tu- 
mor necrosis factor may also be used to treat cancers and 
immune deficiency diseases, and monoclonal ANTIBODIES 
can stimulate specific cells to destroy cancer cells or to 


deliver toxins or radioisotopes to such cells alone. Many 
other conditions may also benefit from biopharmaceutical 
research. 


biophysics Biophysics is a branch of physics con- 
cerned with living organisms. The goal of biophysics is to 
explain biological events in terms of physical laws and 
principles. Biophysics uses the tools and concepts of the 
physicist to define and approach biological problems. The 
science of biophysics is related to physics as the science 
Of BIOCHEMISTRY Is related to chemistry. 

During the 19th century, studies of the molecular and 
thermodynamic processes related tO METABOLISM and 
MUSCLE contraction indicated that living things function 
according to the laws of physics. The measurements also 
helped to establish in biology one of the most powerful 
laws in physics—the law of conservation of energy. 

In this century the development of such tools as X-ray 
diffraction has contributed to knowledge of the structure 
of such molecules as proteins and DNA. Advances in 
electronics have permitted a better understanding of how 
nerve cells function. Biophysicists’ studies of osmotic 
pressure and diffusion have aided understanding of how 
cell membranes regulate the passage of substances to 
and from the environment. 


biopotential The cells of many biological organs 
generate an electric potential called “biopotential” that 
may result in the flow of electric current. Electrical im- 
pulses may arise spontaneously, or they may result from 
Stimulation; once initiated, they can propagate to adja- 
cent excitable cells. Nerve and muscle constitute the larg- 
est class of excitable tissue, and their electrical behavior is 
similar. Nearly all sensory, motor, and regulatory functions 
of the nervous system depend on some form of bioelec- 
tricity for this initiation and for handling information. 

Bioelectricity originates in all processes in which the 
cell membrane is selectively permeable to such common 
ions in organisms as sodium and potassium. This selec- 
tivity results in an unequal distribution of electric charge 
between the inside of the cell and the outside; this, in ef- 
fect, constitutes an electric battery. Indeed, the invention 
of the battery by the 19th-century physicist Alessandro 
Volta was derived from Luigi Galvani’s discovery in 1780 
that when two dissimilar metals are placed in contact 
with the muscle of a frog’s leg, an electric current passes 
between them. 

The nerve cell, particularly its axon, is a model of bio- 
electric phenomena that can be enlarged to include tis- 
sues. Bioelectricity in the axon results from the difference 
in the concentration of ions inside and outside the nerve 
cell membrane and to the ion-selective permeability of 
the membrane. The most important ions are those of so- 
dium and potassium; the ratio of the outer sodium-ion 
concentration to the inner is about 10 to 1 and that of 
potassium is 1 to 35. Moreover, the membrane at rest Is 
highly permeable to potassium but has a low degree of 
permeability to sodium. Thus, potassium readily diffuses 
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outward (from high concentration to low concentration), 
whereas the inward diffusion of sodium is much more 
limited. A net efflux of positive charge results, and the 
membrane is thus polarized. The membrane’s outside 
surface acquires a net positive charge, and an equivalent 
negative charge is left at the inner surface. The result is a 
transmembrane voltage, or “resting potential,” of about 
—85 millivolts, relative to the outside. Because the cell 
membrane is only 75 angstroms thick, this constitutes a 
powerful electric field—about 10 million volts a meter. 

Current flows only when the membrane is depolarized 
and then only in brief pulses. Depolarization and repolar- 
ization alternate extremely quickly, the cycle lasting mil- 
liseconds. 

Depolarization, or activation, occurs when the mem- 
brane’s permeability to sodium suddenly rises to several 
hundred times that of potassium. This rapid change is the 
result of a stimulating signal from a sensory receptor or 
from another nerve cell. Once initiated, depolarization 
has a stereotyped form and an essentially fixed ampli- 
tude—an “all or none” response to a stimulus. The prop- 
agation of each impulse is followed by the absolute re- 
fractory period during which the fiber cannot transmit a 
second impulse. Excitability returns when the membrane 
repolarizes. 

See also: BRAIN; NERVOUS SYSTEM. 


biopsy [by’-ahp-see] A biopsy is a procedure for re- 
moving for examination a small sample of tissue from a 
living organism. The specimen, obtained with surgical in- 
struments, is prepared for microscopic or biochemical 
testing. A biopsy may also be performed, without surgical 
incision, by using needles or punches. Although a variety 
of diagnostic information can be obtained from tissue 
thus examined, recognition of the typical pattern of cell 
disruption under the microscope is the standard method 
for diagnosing cancer. 


biorhythm see BIOLOGICAL CLOCK 


biosensor Biological sensors, or biosensors, are elec- 
tronic devices designed to provide data on biochemical 


depolarized membrane 


impulse 
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Biopotential is a cell's ability to transmit 
electrical impulses resulting from ion flow 
across its membrane. A resting membrane is 
polarized when a greater-than-normal ratio of 
sodium to potassium ions is outside the 
membrane and of potassium to sodium ions 
inside the cytoplasm. As an impulse passes 
through, the membrane allows sodium ions into 
the cell and potassium tons out. This creates an 
action potential that depolarizes the membrane 
and affects the region just ahead of the 
electrical impulse, which becomes depolarized 
as the wave passes. 


processes taking place in the body. Such data can be 
used to monitor body reactions to surgery and for other 
medical purposes as well as in basic research. Essential- 
ly, a biosensor couples a tiny electronic transducer with a 
membrane in which a biological receptor such as an en- 
zyme or an antibody has been embedded. When the re- 
ceptor detects a change in concentration of the chemical 
it was selected to monitor, the transducer converts this 
information into an electrical signal that is relayed to an 
external receiver. In advanced biosensors the transducer 
can be a computer chip that itself analyzes data before 
relaying the results. Biosensors are still mainly in the 
stage of research and development. 


biosphere The Earth’s biosphere, the zone capable of 
Supporting and sustaining life, is a thin envelope extend- 
ing 8 to 10 km (5 to 6 mi) above the planet’s surface and 
a few meters below it into the soil, where microorganisms 
are found. The myriad organisms living in this zone owe 
their existence to the Sun’s energy and its interactions 
with the elements and compounds of the biosphere. 
Since the other planets, thought to be lifeless, are irradi- 
ated with the Sun’s energy, there must be other reasons 
for the development of life as it is now understood. The 
Earth’s average air temperature, with daily fluctuations of 
5 to 20 C degrees (9 to 36 F degrees), is thought to be 
the most important reason for the development of life, by 
permitting the essential reactions In the biosphere to take 
place. The pattern of growth in various areas of the 
Earth’s surface is also determined by such things as wa- 
ter, light, altitude, and soil composition. The different 
patterns of growth form large terrestrial units, called Bı- 
OMES, of the biosphere. 


Energy Flow 


The atmosphere of the Earth acts as a buffer that selec- 
tively reflects, dissipates, and distributes the Sun’s ener- 
gy. It also prevents primary COSMIC RAYS and excessive UL- 
TRAVIOLET LIGHT from reaching the surface, while allowing 
heat and light energy to penetrate. Land and water absorb 
heat during the day and slowly release it at night. By re- 
taining some of this released heat, the atmosphere slows 
down the cooling off of the Earth’s surface. 

The Earth also has hot and cold spots, which means 
that it heats up and cools off unevenly. These differences 
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in temperature Cause CONVECTION currents, or air masses 
of wind, to be formed. The Earth’s surface is covered with 
belts of air currents that determine the patterns of rainfall 
and wind. 

The energy balance necessary to maintain life results 
from a global transfer of energy from areas of excess heat, 
such as equatorial regions, to areas of deficient heat, 
such as the polar regions. The motion of the oceans is 
also responsible for transporting energy. For example, the 
North Atlantic GULF STREAM carries warm tropical waters 
northward. The transfer of global energy is needed to 
equilibrate temperature extremes and provide hospitable 
environments. 


Cycling of Matter 


By means of PHOTOSYNTHESIS plants convert light energy 
into food, which is used to feed the animal kingdom, in- 
cluding humans. In addition to the compounds needed 
for photosynthesis, many other raw materials that are cy- 
cled in the biosphere are required in the energy transfor- 
mation and life-maintenance process. Among the most 
important substances for life are water (HO), carbon (C), 
nitrogen (N), oxygen (O2), phosphorus (P), and sulfur (S). 

Water is an integral part of all natural cycles. It can 
dissolve many different substances, which is important in 
cells and in the natural environment. When water moves 
through the hydrologic cycle, it transfers many of these 
dissolved substances with it. The oceans are the major 
reservoir of water. 

Carbon Is available for life processes as carbon dioxide 
and as organic carbon. The two major carbon reservoirs 
are the oceans and the atmosphere. Carbon is converted 
into organic compounds through photosynthesis. It is 
then returned to the atmosphere through three routes: di- 
rect diffusion at the air-water interface, combustion of 
fossil fuels such as oil and coal, and respiration. 

Nitrogen, the key component in all proteins, is crucial 
to life. Although gaseous nitrogen is the most common 
Substance in the atmosphere, it is not available to most 
organisms in this elemental form. Nitrogen is most readi- 
ly assimilated by plants as nitrates (NOs). It is converted 
into nitrates in the mineral soil by certain bacteria. 

Oxygen is available in three common, inorganic forms: 
water, molecular oxygen (Q2), and carbon dioxide. Crustal 
rocks contain a great reservoir of oxygen, as do the 
oceans, groundwater, and the atmosphere. The oxygen 
cycle is complex, since the element cycles as water, car- 
bon dioxide, and gaseous oxygen. Thus, the hydrologic 
and carbon dioxide cycles are also fundamental compo- 
nents of the oxygen cycle. The oxygen breathed by hu- 
mans is produced by photosynthesis. 

Phosphorus is important to organisms because it is di- 
rectly involved in the biochemical transfer of energy. 
Available to plants as phosphates (PO,) through the ero- 
sion of sedimentary rocks, phosphorus is cycled either by 
biological decomposition or by washing into the oceans, 
where it is reincorporated into marine sediments. 

Sulfur, also required by organisms, is found in the 
oceans, crustal rock, groundwater, the atmosphere, and 
the soil. Plants use it in its sulfate form (SO,) and incor- 


porate it into proteins. Animals obtain sulfur by eating 
plants, or other animals that have eaten plants. 


The Human Role 


As the Earth evolved, the biosphere became an extremely 
Stable system that has been relatively balanced for mil- 
lions of years. Since the Industrial Revolution, however, 
human technology has come to threaten this balance on a 
global scale. Pollution has led to deterioration of the at- 
mosphere, oceans, and land surfaces (See POLLUTION, EN- 
VIRONMENTAL) at increasing rates. Mineral resources are 
being depleted, as are the world’s forests, which are also 
Showing the effects of ACID RAIN. Through the massive 
burning of fossil fuels and by other agencies, the possi- 
bility exists that the biosphere may be altered dramatical- 
ly in coming years through the GREENHOUSE EFFECT. Con- 
cerned scientists are urging long-scale planning and im- 
mediate measures to meet these threats. 
See also: CONSERVATION; ECOLOGY. 


biotechnology Biotechnology is a general category 
of all the studies and techniques that combine the ideas 
and needs of biology and medicine with engineering. 
Universities offer specialized programs in BIOMEDICAL EN- 
GINEERING (bioengineering), BIOPHYSICS, engineering psy- 
chology, and other interdisciplinary fields that together 
constitute the realm of biotechnology. The word is now 
often used to signify the field of GENETIC ENGINEERING. 
See also: BIONICS; CYBERNETICS. 


bipolar disorder see MANIC-DEPRESSIVE PSYCHOSIS 


birch The birches, Betula, are deciduous hardwood 
trees and shrubs that belong to the birch family, Betu- 
laceae. Birch trees and shrubs comprise 50 or more spe- 
cies that are widely distributed throughout arctic regions 
and cooler parts of the Northern Hemisphere. Several tree 
species are found in the United States and Canada. The 
Old World species grow in south and southeastern Eu- 
rope, Anatolia, the Himalayas, and China. 

Birch trees are characterized by a smooth bark that of- 
ten peels off in thin, papery layers and becomes thick, 
deeply furrowed, and scaly. Numerous minute male and 
female flowers are borne each spring on different hanging 
catkins of the same tree. The solitary erect fruits are 
conelike and are composed of many minute two-winged 
nutlets that mature in summer and are shed in fall and 
early winter. 

Birches have attractive foliage and bark and are often 
used as landscape plants. Among the favorites for plant- 
ing are the European white birch, B. pendula, and its va- 
rieties, which have been in cultivation for centuries. 

The yellow birch, B. alleghaniensis, is the most valu- 
able American birch in number, size, and usefulness. 
Members of this species reach heights of 30 m (100 ft) 
and diameters of 1.2 m (4 ft), and many live to be more 
than 300 years old. The yellow birch grows as far south as 
Georgia, but it flourishes most in the cool, moist, northern 
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The paper, or white, 
birch (left) grows to 
more than 30 m (100 ft) 
tall. The European birch 
(right) is one of the 
northernmost of all trees 
and among the few 
trees native to Iceland. 

It is about half as tall as 
the paper birch. Birches 
have pendulous male 
flowers (catkins) and 
conelike female flowers. 


soils at high elevations of the eastern mountains. The root 
system is typically shallow, and trees have a tendency to 
be toppled by strong winds. 

The sweet birch, B. lenta, is also known as the black, 
or cherry, birch. It is found from New England to the 
Southern Appalachians. The young twigs and bark are the 
major source of oil of wintergreen. 

River birch, B. nigra, is a native of riverbanks, lake 
shores, and swampy areas throughout the eastern United 
States. The only southern birch, it is widely distributed 
along the rivers of the southern United States. 

The paper, or white, birch, B. papyrifera, is a tree of 
cold climates. It is primarily a Canadian species and is 
transcontinental in range. The bark was used by the Indi- 
ans for utensils, canoes, and wigwam covers. It is also 
flammable and good for starting fires. It is valuable as a 
landscaping tree. 


bird Birds, class Aves, are warm-blooded, egg-laying 
vertebrate animals covered with FEATHERS and possessing 
forelimbs modified as wings. Among all the vertebrate 
classes they are the one most strongly adapted for flying, 
although not all flying vertebrates are birds; BATS are 
mammals, and the long-extinct PTEROSAURS were reptiles. 
All modern birds are descended from flying ancestors, but 
a few families, such aS EMUS, OSTRICHES, and RHEAS, and 
some species of otherwise flying families, for example, 
some CORMORANTS, GREBES, and RAILS, have lost the ca- 
pacity for aerial flight. Others such as PENGUINS have be- 
come adapted to flying in another medium—water. 

In addition to feathers and wings birds also have many 
less-obvious adaptations for flight: a wide keel on the 
sternum (breastbone) where the large wing muscles are 
attached, a system of air spaces and sacs throughout the 
body and bones to decrease the total weight, and various 
bone fusions and reductions that produce strength and 
streamlining of the body. 





With more than 8,700 living species, birds have colo- 
nized all parts of the world and are found in virtually all 
habitats: from the icy shores of Antarctica to the hottest 
parts of the tropics, and from mountains, deserts, plains, 
and forests to open oceans and densely urbanized areas. 
Birds range in size from the tiny bee HUMMINGBIRD, Mel- 
lisuga helenae, of Cuba, with an overall length (including 
bill and tail) of 6 cm (2.5 in), to the wandering ALBATROSS, 
Diomedea exulans, with a wingspan of more than 3.5 m 
(11.5 ft), and the trumpeter swan, Olor buccinator, which 
may weigh up to 17 kg (38 Ib). The flightless ostrich, 
Struthio camelus, the largest of all living birds, stands al- 
most 2.4 m (8 ft) high and weighs up to 160 kg (350 Ib). 
Several extinct species were even larger. A flightless New 
Zealand moa, Dinornis maximus, and a Madagascar ele- 
phantbird, Aepyornis titan, both stood about 3 m (10 ft) 
tall; and one fossil of the condorlike Teratornis had a 
wingspread of about 7.6 m (25 ft). 

Although the most familiar fossil bird is the pigeon- 
sized ARCHAEOPTERYX, which lived about 150 million years 
ago, the birdlike Protoavis, the incomplete skeletal re- 
mains of which were discovered in 1986, may have lived 
about 75 million years earlier. Like Archaeopteryx, Pro- 
toavis is reptilelike in many respects, confirming the no- 
tion that birds have reptilian ancestors. Both fossil spe- 
cies had well-developed wings. Archaeopteryx had other 
characteristics of modern birds: a birdlike fused pelvis, a 
furcula (“wishbone”), and a grasping opposable hallux 
(hind toe). Lacking a keel on its sternum, Archaeopteryx 
could not fly, but it was able to glide. Protoavis had a 
keel, and scientists believe it could fly. 


Classification 


Birds are formally classified as members of the class 
Aves, subphylum Vertebrata, phylum Chordata, kingdom 
Animalia. They have feathers, scaly legs, and no teeth 
(except in a few early fossil forms), with well-developed 
air-breathing lungs and a four-chambered heart. They 
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maintain a constant body temperature of about 41° C 
(106° F). Birds reproduce by laying comparatively large, 
hard-shelled eggs. 

The class Aves is generally divided into 32 orders, of 
which three are known only from fossil forms. The largest 
order is Passeriformes, comprising more than 5,000 spe- 
cies of perching birds, a large majority of the birds of the 
world. 


Extinct and Endangered Birds 


All forms of life follow the same pattern. Species develop, 
then flourish, and eventually become extinct. The rate of 
this natural process varies greatly and is strongly tied to 
geological, climatic, and biological changes in the envi- 
ronment. During the Pleistocene Period the dramatic 
changes in temperature and rainfall, and the advancing 
and melting back of ice sheets, resulted in an especially 
high rate of extinction, perhaps 25 percent for birds dur- 
ing the approximately 2.5 million years of this epoch. 

The life expectancy of an avian species is estimated to 
have been 1.5 million years at the beginning of the Pleis- 
tocene but only 0.04 million years at the end, approxi- 
mately 10,000 years ago. Since 1680 (about when bird 
records were begun) that expectancy has dropped to 
16,000 years, demonstrating the adverse effects humans 
have had on the natural environment. Approximately 85 
species and 50 distinct subspecies have become extinct 
in the last 300 years, more than half of which vanished 
during the 1800s and another 30 percent since 1900. 

Extinction, of course, is still partly caused by natural 
circumstances such as changes in climate and volcanic 
eruptions, but the most important modern causes are 
those of humans. These include destruction of habitat 
(the single greatest); introduction of predaceous human 
symbionts such as cats, rats, dogs, pigs, and goats; intro- 
duction of diseases, for example, avian malaria in the 
Hawaiian islands; introduction of competitors, for exam- 
ple, foreign game birds; environmental poisoning, for ex- 
ample, pesticides and other chemicals; and direct hunt- 
ing. Although concern about extinctions has increased, 
and although worldwide efforts are being made to save as 
many species as possible, human self-interest and local 
apathy about endangered species will probably continue 
to cause many birds to become extinct. 


Structure and Function 


Essentially aerial, warm-blooded creatures, birds have 
been limited in body size and weight by the physical laws 
governing heat conservation and flight. Thus, all flying 
a: are small to medium-sized, compared to mam- 
mals. 

Feathers. Feathers serve as a versatile covering for the 
avian body. They form a smooth surface that reduces fric- 
tion with the air; furnish flexible but strong structures for 
powered flight (wings) and steering (tail); act as superb 
insulation to conserve body heat; and are relatively wa- 
terproof, to protect the body. All feathers are replaced 
periodically, usually once or twice a year, by molting, or 
the loss of old feathers and growth of new ones. 

Typical feathers are called contour feathers; they con- 


sist of a base (calamus), a central tapering shaft (rachis), 
and a paired series of thin barbs on either side of the 
shaft that form the vane. Barbs have a system of inter- 
locking hooks that give flexibility, strength, and substance 
to the feather. If a vane becomes disarranged, it can be 
“Zipped up” again by being drawn through the bird’s bill. 

Other types of feathers include downs (with little or no 
shaft) for insulation; filoplumes (hairlike feathers) which 
may be sensory in function; and bristles (with stiff shafts 
but little or no vane) with several functions, including 
serving as eyelashes or as filters over the nostrils. 

Feathers may be dull or brightly colored, and plain or 
with complex patterns. Colors, sometimes bright, are also 
present in unfeathered parts such as bills, legs, wattles, 
and bare areas of the skin (usually on the head). 

Most of the nonfeathered parts of a bird’s body are 
protected by a hard layer of keratin. Beaks are covered by 
a horny rhamphotheca. The legs and feet are covered by 
scales. The tip of each toe has a claw, varying in size and 
Shape according to the habits of the bird; in predaceous 
species, for example, this claw is strong and hooked. 

Wings. The structure of the wing is highly modified 
from the general vertebrate forelimb. The upper arm bone 
(humerus) and forearm bones (radius and ulna) are elon- 
gated. The wrist and hand bones (carpals and metacar- 
pals) are much reduced and fused together into a struc- 
ture that will support the main flight feathers, the prima- 
ries. Three digits are retained; two digits and all claws 
(except in a few species) are lost. The remaining flight 
feathers, the secondaries, are supported by the rear edge 
of the ulna. 

Legs. The structure of the leg is also much modified. 
The upper leg bone (femur) is present, although this thigh 
is not apparent in many living birds, being hidden by the 
body feathering. The lower leg (“drumstick”) is long and 
composed of a strong tibiotarsus and a thinner, some- 
times splinterlike fibula. Both the upper and lower legs 
are well muscled and covered by skin and feathers. The 
true foot of birds consists of a long, scale-covered tarso- 
metatarsus, ending in a variable number of toes—two in 
ostriches, three in such birds aS CASSOWARIES and emus, 
Some SHOREBIRDS, and some WOODPECKERS; and four in 
most species. Superficially, the scaly upper part of the 
foot resembles a leg, and the word foot is generally, if in- 
correctly, applied to the toes only. 

Internal Structure. The remainder of the musculoskele- 
tal system Is similarly specialized. The skull has a rela- 
tively large cranium, and, unlike mammals, both the up- 
per and lower jaws (the bony cores of the upper and lower 
bills) move when a bird opens its mouth. The large eyes 
have a strengthening ring of bony plates within them. The 
number of vertebrae varies from 39 to 63 (the larger 
number in long-necked species), with many in the trunk 
fused to each other and to other bony elements to form a 
rigid central framework for flight. Many of the major 
bones, especially in the wing, are filled not with marrow 
but with air sacs. The muscles that power the wings, es- 
pecially on the downstroke, are enormously developed, 
with an accompanying specialized breastbone, the keeled 
sternum, to serve as a Strong attachment for them. 
























The 27 Orders of Living Birds 


Psittaciformes 
gray parrot 


Coliiformes 
blue-naped mousebird 






Apodiformes 
ruby-throated hummingbird 


Passeriformes 
blue jay 
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Coraciiformes 
„carmine bee-eater 





Gruiformes 
crowned crane 





Rheiformes 
common rhea 






Tinamiformes 
variegated tinamou 








Coiumbiformes 
victoria crested pigeon 













Casuariiformes 
Australian cassowary 


Anseriformes 
wood duck 


Falconiformes 
bald eagle 
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Apterygiformes 
brown kiwi 
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Procellariiformes 


black-crowned night heron 





Galliformes | 
Lady Amherst's pheasant 







Podicipediformes 
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(Right) The flight of a male mallard duck involves a semicircular wing 
motion with two basic movements, the downward and upward strokes. The 
downstroke, with twisting of the primary feathers at the wing tips, supplies 
downward and forward thrust, while the upstroke supplies upward and 
forward thrust. 


(Below) The skeleton of a domestic pigeon reveals a large breastbone, which 
supports the muscles that power the bird's wings. The rearward portion of 
the spinal column ts fused to furnish solid anchorage for musculature. The 
wing bones of the pigeon are similar in structure to those of the arm of a 
human being. 






(Below) The large pectoral muscles of a bird 
pull the wings down during flight. On the 
upstroke, the supracoracoideus muscles, 
aided by a tendon riding over a bone, pull 
the wings up enabling the bird to fly. 
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(Below) A cross-section of a bird's 
wing bone reveals a hollow cavity 
crisscrossed with struts that 
strengthen the bone as well as 
maintain flexibility. The air cavities 
make the bone extremely light. 















Other internal anatomical systems of birds are similar- (the gizzard) is enlarged and well muscled for grinding 
ly adapted for flight. The respiratory system has not only a__ food, which compensates for the lack of teeth and strong 
pair of lungs but also a complex system of air sacs that jaws: birds swallow grit and small stones that remain in 
branch out from the lungs into certain bones and many the gizzard to grind hard food. 
parts of the body cavity. Birds also have a proportionately The reproductive system is completely internal. Males 
larger heart than mammals, and its beat varies between have paired testes that are enlarged and functional only 
60 and 70 a minute in the ostrich to more than 1,000 a_—_ during the breeding season. Most female birds have only 
minute in the hummingbirds. Some birds also have an a Seasonally functional left ovary and oviduct. The oviduct 
enlargement of the esophagus (a crop) for temporary stor- is complex, with glands that lay down albumen (egg 
age of undigested food. In many birds part of the stomach white), membranes, and a shell as the fertilized egg (with 
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(Below) Six examples of bird feathers include (left to right). 
a primary feather, a secondary feather, and a tail feather, 
all of which aid in flight; an insulating semiplume; a down 
feather, primarily found on young chicks; and a hairlike 
filoplume, whose function is not definitely known. The first 
three types of feather maintain their shape by barbs 
(magnified in circular detail) that project from a shaft and 
are joined together by barbules. These barbs separate from 
each other and render the feather airtight when they are 
joined. 





yolk) passes down it. Fertilization is internal, with copula- 
tion an awkward procedure that usually lasts only a few 
seconds. 

The cloaca is the end of both the digestive and urinary 
tracts and thus voids feces and urine together. It also re- 
ceives and discharges reproductive products from the go- 
nads. Birds lack a urinary bladder to collect metabolic 
wastes from the paired kidneys. Some, notably seabirds 
that drink only salt water, have a specialized salt-excret- 
ing gland in their heads. 

Birds have a unique oil gland (used for feather main- 
tenance) that lies in the skin above the base of the tail. 


Unlike mammals, they lack sweat glands, so body cooling 
is largely accomplished by panting. Some species, such 
as gannets, lose excess heat by fluttering a throat pouch 
at the base of the bill, others lose heat through their legs 
and feet, but most simply avoid overheating by seeking 
Shade. In cold weather heat is normally conserved by a 
layer of body fat (especially in water birds) and by fluffing 
the plumage to increase insulation. 

Senses. Birds, as a class, have the best vision of all 
animals. Their eyes are relatively large, sometimes weigh- 
ing more than the brain, and have exceptionally acute 
resolution. In most birds the eyes have limited mobility, 
and in ows they are immovably set in the skull. In- 
creased mobility of the head upon the neck compensates 
for this—up to 270° of arc in some owls, but not 360° as 
is commonly believed. Predatory species have binocular 
vision, most other birds have partially binocular vision, 
and monocular vision is found in certain penguins. Color 
perception in birds is excellent, as might be deduced 
from the varied colors of the birds themselves. 

Hearing is acute, especially in nocturnal birds; but 
only a few species, such aS HONEY GUIDES, KIWIS, and cer- 
tain VULTURES, have a highly developed sense of smell. In 
general, the sense of taste is also poorly developed. 


Reproduction Behavior and Courtship 


Birds have a wide variety of behavioral systems for repro- 
duction. Some species are solitary nesters; others breed 
communally, the assemblies ranging from small, loosely 
organized groups to closely packed colonies of thousands 
of pairs. Most species are monogamous (one male and 
one female in the breeding unit), but some are polygy- 
nous (one male, several females), a few are polyandrous 
(one female, several males), and a small number may be 
promiscuous (copulation takes place with any member of 
the opposite sex, without a true pair bond being formed). 

The duration of the pair bond is highly variable. In 
some species, such as prairie chickens, Tympanuchus, 
and some BIRDS OF PARADISE, the male and female meet 
only for copulation and the females carry out all the nest- 
ing duties alone. In others the sexes may remain together 
only until the nest has been completed and incubation 
has begun. This period may last for weeks or months, as 
with most ducks, or for only a few days, as with ruby- 
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throated hummingbirds, Archilochus colubris, in which 
the female then attends the nest and the young alone, or 
spotted SANDPIPERS, Actitis macularia, in which the male 
is left with the nest and eggs. Most birds remain with 
their mates throughout the breeding season, until the 
young are completely raised. Individuals of some species 
mate for life, usually remaining together year-round. 

The process by which a pair bond is formed is also ex- 
tremely variable, taking from a few minutes to several 
months to accomplish. Courtship may be simple, but 
more often it is relatively elaborate, usually with the male 
going through a series of activities to attract a female and 
then establishing a relationship that will allow copulation. 
Courtship displays may involve stereotyped posturing, 
specialized movements such as ritualized flights and 
“dancing,” and specific vocalizations by one or both sex- 
es. For any given species, the plumage pattern in combi- 
nation with the detailed courtship procedures is unique, 
thus ensuring that pairing birds will be of the same spe- 
cies. Occasionally a bird will mate with the wrong spe- 
cies; the resulting offspring, if any, are usually sterile or 
maladapted to the way of life of either parent species. 


A sparrow’s external anatomy is representative of passerine birds, which 
constitute the largest bird family. The auricular region consists of an ear 
opening that is covered by feathers. The lore is a space between the beak 
and eye, and the malar region refers to the cheek of the bird. (Right) Several 
types of feathers aid a passerine bird in flight. Covert feathers are 
body-contour feathers that cover the quills of the larger primary, secondary, 
and tail feathers. Coverts also mold the wings and tails into smooth, 
aerodynamic surfaces. 
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During the breeding season most birds acquire a terri- 
tory, an area defended by one or both members of the 
pair. Breeding territories are of four general types: (1) a 
Space large enough to serve the pair and all their needs— 
courtship and mating, a nest site, and sufficient foraging 
grounds for both adults and young; (2) an area where all 
the breeding activities take place but one that is not large 
enough to supply all the necessary food; (3) a small 
Space, usually just large enough for the nest and its im- 
mediate surroundings (normally found only in colonial 
breeders); and (4) a display ground employed by males, 
singly or in groups, to attract and mate with females. Ter- 
ritorial defense seldom involves actual fighting; instead, it 
is usually accomplished by threat displays, vocalizing, 
and chasing. Not all territories are used for breeding. 
Some species defend individual spaces for night roosts, 
and others establish territories on the wintering grounds. 

Birds’ nests may be built by either sex, or cooperative- 
ly, and may be placed in a variety of locations: on or un- 
der the ground; in holes in trees or crevices in rocks; or in 
trees, shrubs, and other kinds of vegetation. They are 
usually well camouflaged or hidden from predators or are 
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The principal anatomical features of a bird are labeled above. The female urogenital system (numbered parts) includes an ovary (1), where eggs are produced: 
one oviduct (2); and a cloaca (3), which acts as a passage for waste and reproductive materials. Kidneys (4) are connected by ureters (5) to the cloaca. The 
male urogenital system includes testes (6), vas deferens (7), kidneys (8), ureters (9), and cloaca (10). The respiratory system (above right) includes lungs that 


connect to air sacs, which extend into various parts of the body. 


built in places difficult to reach. Some species build no 
nest at all, laying their eggs either directly on the ground 
or in other species’ nests to be cared for by the unwitting 
foster parents. 

Nests may take many shapes: simple platforms; open 
cups; single rounded balls with an internal cavity; woven 
Slings suspended from the tip of a branch or large leaf; or 
communal nests of huge masses of plant materials, with 
many egg cavities. They may be constructed of mud, 
Stones, parts of plants (sticks, twigs, leaves, grass, root- 
lets, bark, or lichens), and animal products (hair, feath- 
ers, spiderwebs, snakeskin, or shells). The materials may 
be simply piled up or more complexly woven, sewn, 
glued, or felted. 

As a Class, birds lay from 1 to about 20 eggs for each 
nest and may have more than one nest each season. The 
eggs hatch in 11 to 80 days. Those that hatch quickly 
usually produce naked, helpless (altricial) young that re- 
quire long periods of parental feeding and care before 
they become independent. Species with long incubation 
periods normally produce down-covered young that can 
move about soon after hatching and find some of their 
own food (precocial). The period of time required for 
young to become independent is variable—from no time 
at all in megapodes (the newly hatched young receive no 
parental care and can fly within hours of burrowing up out 
of the nest), to more than 6 months in the larger alba- 
trosses, and probably more than a year in CONDORS. 


Nutrition 


Birds have many behavioral and morphological adapta- 
tions to exploit a broad variety of food types. Some spe- 
cies are specialists, concentrating on a single kind of 
food; most are more general, taking several types and of- 
ten capitalizing on local or seasonal abundances; and a 
few birds are wide-ranging in their tastes. 

Most small birds are insectivorous. They search the 
ground, vegetation, and cracks and crevices in bark or 
rocks for insects, but some, such as SWALLOws, Swifts, and 
goatsuckers, catch aerial forms on the wing, and others, 
SUCH aS FLYCATCHERS, fly out from a perch to catch one in- 
sect at a time (hawking). Many birds are vegetarians most 
of the year, feeding on seeds and fruits, leaves and buds, 
and nectar and sap, but even these often feed insects to 
their nestlings. Some species specialize in digging for 
their food. Woodpeckers drill into trees for ants and insect 
larvae; lyrebirds (Menura) and many game birds scratch 
in the ground for terrestrial invertebrates; and shorebirds 
probe sand and mud with their bills for small aquatic and 
marine life. 

A few species follow other animals, seizing insects as 
they are flushed. Cattle egrets, Bubulcus ibis, for example, 
accompany large ungulates, and troops of mixed species 
follow army ants in the New World tropics. Fish are cap- 
tured from near the surface by HERONS, KINGFISHERS, and 
TERNS and from deep water by diving GANNETS and MERGAN- 
SERS. Penguins and anhingas actively chase fish under water. 
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Minute water life, such as algae, diatoms, and inverte- 
brates, is filtered out by the specialized lamellae (“strain- 
ers”) on the bills of FLAMINGOS and some Ducks. Large an- 
imals, including other birds, are captured by birds of prey 
such aS HAWKS and owls. Carrion is eaten by scavengers 
Such aS CROWS, STORKS, vultures, and some gulls. 


Migration 


Birds have been able to colonize so much of the world, 
including the most isolated islands, because they have 
wings. They can quickly move into a region when it is 
hospitable and move out again when conditions deterio- 
rate. Most of the extremely cold or dry parts of the world 


The courtship behavior 
of birds varies widely 
among species. (Left) 
The male great frigate 
bird puffs out his 
brightly hued throat 
sac in order to attract 
a female that flies 
overhead. 


(Right) A pair of great crested 
grebes performs a courtship ritual, 
known as a penguin dance, in 
which the couple rises out of the 
water and presents to each other 
nesting materials. 


(Left) A male 
European kingfisher 
feeds a female with a 
fish, presented head 
first, after which the 
two birds mate. 


contain a few resident species of birds that are specially 
adapted to the severe conditions; they can withstand the 
temperature extremes and find sufficient food to remain 
there permanently. In summer, however, or after rains in 
a desert region when food is abundant, migratory species 
move in to take advantage of this resource, and they usu- 
ally breed there as well. Birds that move back and forth in 
a regular seasonal manner are termed migratory, whether 
they fly north-south in response to temperature and day- 
length changes; move up and down mountains (altitudi- 
nal migrants); or come to land seasonally to breed, as do 
many seabirds. Species that move without a regular 
schedule—usually desert birds responding to rainfall 
whenever and wherever it occurs—are called nomads. 

Migrations can involve short distances, as in altitudi- 
nal migrations, or long ones. One famous long-distance 
migrant is the Arctic tern, Sterna paradisaea, which flies 
each year from the Arctic to the Antarctic and back. Less 
well known, but perhaps more impressive, are the small 
landbirds that make nonstop flights over long stretches of 
open ocean, such as the warblers that fly from the coast 
of New England to South America. Long-distance mi- 
grants carry fuel as fat deposits in their bodies and usual- 
ly make stops to feed along the route. 

Changes in day length, and perhaps in temperature 
and rainfall, can stimulate migration. The birds use sev- 
eral navigational aids—star patterns, the sun, topograph- 
ic features on the ground below, and perhaps the Earth’s 
magnetic grid. Weather also affects the particular time a 
migratory flight is begun and how long the flight lasts be- 
fore the bird comes down to rest and feed. Like so many 
other behavioral patterns, the urge and ability to migrate 
iS apparently innate, or instinctive, to migratory species. 


Vocalizations 


Virtually all birds make sounds. The sounds may be non- 
vocal, as in the whistling of the wings of woopcocks, the 
drumming of woodpeckers, or the bill-clattering of storks, 
but in most species they are vocalizations, serving a vari- 
ety of functions. Many vocalizations, particularly the often 
musical birdsongs of perching birds, help to establish and 
defend territories and attract mates. Quiet “location 
notes” are used to keep a flock together, as on a migrato- 
ry flight, or to keep track of a mate. The begging calls of 
young stimulate their parents to feed them. Alarm calls 
Signal danger and are usually recognized as such by many 
other species in the vicinity. Other calls may announce 
the finding of food or may bring a flock together to roost. 
A few species such as OILBIRDS, Steatornis, use calls for 
ECHOLOCATION in a dark cave, like bats. 

Bird vocalizations roughly approximate a language. 
The different sounds have different meanings, and the 
way they are produced or uttered will identify the species, 
and sometimes the individual. Although the sounds a bird 
can make are largely determined genetically, in many 
species the typical sequences of notes may be at least 
partially learned. Some birds, Such aS MOCKINGBIRDS, PAR- 
ROTS, mynas, and lyrebirds, are also accomplished mim- 
ics, Singing not only their own species’ song but imitating 
sounds they hear around them—other birds’ songs, 
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(Above) Six types of nest illustrate the wide range of materials used by birds. The tailorbird (left) sews together leaves with plant fibers and builds a nest 
inside. The osprey (center) constructs a nest of twigs on top of a tree or in other high places. The penduline tit (right) nests in such trees as the willow, whose 
branches hang over water. The tit weaves a basketlike nest with prominent entrance, using such materials as plant fibers, grass, roots, seed hairs, and animal fur. 





(Above) A kil/deer, like other birds of the plover family, lays its eggs on a rudely constructed nest (left) of pebbles. The cactus wren protects its eggs from 
predators by building a nest (center) on top of a cactus. The ruby-throated hummingbird builds a tiny, bowlike nest (right) of plant fiber, lichen, and spider 
webs, in which its two chicks are raised. 


creaking windmills, or human speech. 

Songbirds produce sounds in the syrinx at the junction 
of the windpipe and the bronchi branching to the lungs. 
Because two bronchi exist, at least two independent 
sources of sound are possible. Passerines have at least 
four and sometimes as many as eight pairs of muscles 
controlling the movements of the syrinx, in which thin vi- 
brating membranes are assumed to generate sound. Al- 
though some species sing only a single sound over and 
Over, in extreme cases individual sounds may number in 
the hundreds or more. This is true of the American mimic 


thrushes, including the mockingbird. Particularly com- 
mon among tropical songbirds, especially mates, is the 
habit of duetting. One member begins, and the other re- 
plies, with remarkably precise timing. Examples are the 
African shrike, New World wren, and Asian jay. 


Importance of Birds 


Birds are important to humans in many ways. Profession- 
al study of birds has led to the formulation of many mod- 
ern principles in biology, ethology (animal behavior), and 
ecology. The eggs and meat of domestic forms such as 
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(Far left) The feet of birds serve a variety of functions. A hunting bird, the 
golden eagle, has curved, sharp talons, which grip and pierce its prey. The 
black-capped chickadee, a songbird, has perching feet for clasping 
branches. The walking feet of the eastern meadowlark have three long toes in 
front and one long toe in back used to balance the bird. The pileated 
woodpecker has two toes in front and two toes in back, which serve as braces 
while the bird pecks at trees. Running birds have variously shaped feet, the 
roadrunner has long, flat toes, and the ostrich has only two long toes. The 
black-necked stilt, a wading bird, has long legs and widely spaced toes. The 
feet of swimming birds range from the partially webbed feet of the American 
coot to the three webbed toes of the common goldeneye and the four webbed 
toes of the double-crested cormorant. (Left) The bald eagle, a hunting bird, 
has a bill designed to tear apart flesh. The yellow-bellied sapsucker, a wood- 
pecker, has a long bill used to hammer into wood. The black-crowned night 
heron, a waterbird, has a long, sharp bill to spear fish. The prising bill of an 
American oystercatcher is used to force open clam shells. Most songbirds, 
such as the common redpoll, have bills shaped to crack open seeds. The red 
crossbill’s peak is adapted to picking seeds out of pine cones. A slender 
probing bill of the common snipe is used to pull insects and worms out of 
trees and soil. The common nighthawk, an insect eater, has a gaping bill to 
catch insects during flight. The bent beak of a flamingo has teethlike edges 
used to filter mud and water while the bird eats small plants and animals. A 
roseate spoonbill’s beak is shaped like a shovel to sift aquatic animals from 
mud bottoms. 


CHICKENS, TURKEYS, and ducks are widely used as food sta- 
ples, and the serious harvest of game species is also sig- 
nificant. Feathers have long been used for decoration as 
well as for clothing and warmth. Pigeons have been used 
to carry messages and lightweight supplies. In agricul- 
ture, birds’ droppings (GUANO) are a rich fertilizer. On the 
negative side, some bird species can be Serious agricul- 
tural pests, and some birds may carry diseases. Birds 
have occasionally been hazardous to aircraft, and huge 
winter roosts of blackbirds and starlings can be a smelly 
nuisance. The most important impact of birds, however, 
is the role they play in the world’s environments. Birds 
form a major component of all ecosystems and, as such, 
are vitally important to all forms of life on earth. 


Bird, Larry The basketball star Larry Joe Bird, b. 
French Lick, Ind., Dec. 7, 1956, was an All-American 
and College Player of the Year at Indiana State University 
before joining (1979) the Boston Celtics of the National 
Basketball Association. Bird, a 6-ft 9-in (2-m 6-cm) for- 
ward, was Rookie of the Year (1980), the NBA’s Most 
Valuable Player three times (1984-86), and a perennial 
Ist-team AIl-NBA selection. He has averaged about 25 
points, 10 rebounds, and 6 assists per game, and has led 
oo to 3 NBA championships (1981, 1984, 
6). 


bird of paradise Bird of paradise is the common 
name for about 42 species of colorful passerine birds 
common to New Guinea, nearby islands, and northeast 
Australia. The birds live mainly on insects and fruit. Not- 
ed for their bright plumage and long tail, or wires, they 
are sexually dimorphic and usually polygamous. During 





the breeding season the male usually shows full expres- 
sion of its plumage to the female, who is drab in color; 
the male’s courtship ritual usually includes fluffing out of 
the feathers, prancing, and bowing. The female incubates 
the eggs. 

The greater bird of paradise, Paradisaea apoda, is 
found in New Guinea and the Aru Islands of Indonesia. 
The male, in full plumage, has a black breast, yellow 
head and nape, and chestnut tail, wingfeathers, and bel- 
ly. Its long feathers, separated by barbs, are bright orange- 
yellow, with red shade near the extremities; the bird can 
gracefully curve these feathers or press them to its body. 


bird-of-paradise flower The bird-of-paradise flow- 
er, Strelitzia reginae, is a perennial herbaceous plant be- 
longing to the banana family, Musaceae. This plant has 
oddly shaped flowers, which are blue and orange and re- 
semble a bird in flight. Bird-of-paradise flowers are native 
to South Africa. 


The bird-of- 
paradise flower, 
which may be up to 
20 cm (8 in) long, 

is often grown in 
greenhouses by 
florists because of 
its bright colors and 
striking shape. 


bird sanctuary see WILDLIFE REFUGE 


birds of prey see BIRD 


Birdseye, Clarence The founder of the FROZEN 
FooD industry, Clarence Birdseye, b. Brooklyn, N.Y., 
Dec. 9, 1886, d. Oct. 7, 1956, evolved a method for 
quick-freezing food in the early 1920s. His frozen fish, 
packaged in small, compact boxes, was introduced by 
1925. The company he founded to manufacture his 
products was sold four years later and became the Gen- 
eral Foods Corp. Throughout the remainder of his life, 
Birdseye continued to invent. When he died, he owned 
about 300 patents. 
See also: FOOD PRESERVATION. 


birdsong see BIRD 


Birkenhead, F. E. Smith, 1st Earl of Frederick 
Edwin Smith, 1st earl of Birkenhead, b. July 12, 1872, 
d. Sept. 30, 1930, was a colorful British lawyer and poli- 
tician. He commanded large fees as a barrister and, after 
entering Parliament in 1906, was a leader of the Conser- 
vative social reformers. In 1912-14 he was a leading op- 
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ponent of the Third Home Rute BILL for Ireland, but in 
1921 he helped draft the treaty establishing the Irish 
Free State. Between 1915 and 1922, Smith was succes- 
Sively solicitor general, attorney general, and (as a peer, 
created 1919) lord chancellor in Herbert Henry AsquitH’s 
and David LLOYD GEorRGE’s coalition governments. Later he 
served (1924-28) as secretary for India in Stanley BALD- 
win’s Conservative cabinet. 


birling Birling, also known as logrolling, is a sport in 
which two contestants wearing spiked boots stand near 
the opposite ends of a large floating log and attempt to 
dislodge each other into the water by spinning, stopping, 
or reversing the log. As a sport, birling dates back to 
about 1840, when it was played in lumberjack camps in 
Maine; it soon spread across the United States and into 
Canada. Public competition began in 1888, and ten 
years later the first world’s championship was held in 
Omaha, Nebr., sponsored by the Lumberman’s Associa- 
tion of America. 


Birmingham (Alabama) [bir’-ming-ham’] Birmingham, 
a city in north central Alabama, Is the state’s largest and 
most industrialized city and the seat of Jefferson County. 
The city proper has a population of 265,968 (1990), and 
the population of the metropolitan area is 907,810 
(1990). Birmingham—along with its neighboring indus- 
trial city, Bessemer—is the largest iron and steel produc- 
er of the South and a commercial and shipping center as 
well, with a port on the Locust Fork of the Black Warrior 
River. 

Often referred to as the heart of the new South, Bir- 
mingham is a growing educational and cultural center. It 
is the site of the University of Alabama in Birmingham 
and also of Samford University, Birmingham-Southern 
College, and five other colleges. 

Also located there are the Birmingham Museum of Art, 
Birmingham Botanical Gardens, Birmingham Zoo, and 
Arlington, an antebellum home that housed Union troops 
in the Civil War. A 17-m (55-ft) cast-iron statue of Vul- 
can, the Roman god of the forge, overlooks the city from 
atop Red Mountain. 

lron ore from Red Mountain was first smelted in the 
early 1860s. Two railroads converged on the site in 
1870. Their junction determined the location of the vil- 
lage that was founded by the Elyton Land Company in 
1871. The town was named Birmingham for England's 
great steel center. Since 1974 coal mining has increased. 

Birmingham has made much progress toward racial 
harmony since 1963, when Dr. Martin Luther King, Jr., 
led civil rights demonstrators through the city. 


Birmingham (England) [bir’-ming-uhm] Birmingham, 
with a population of 993,700 (1988 est.), is the second 
largest city in the United Kingdom and a major industrial 
center located in the West Midlands region of England. 


The metropolis is enclosed by a ring of industrial towns, 
for which the central city serves as the commercial and 
financial center. Following the reorganization of British 
local government effected in 1974, Birmingham was ab- 
sorbed into the metropolitan county of West Midlands. 

Birmingham’s development from a small town in the 
Middle Ages resulted from the discovery nearby of both 
coal and iron. The city first acquired a reputation for 
Small hardware goods, known as Birmingham ware, and 
in the 18th century pioneered in the development of the 
Steam engine. At that time Birmingham was linked by ca- 
nal with the nation’s chief ports. It grew rapidly during the 
Industrial Revolution and became one of the foremost 
manufacturing cities In Britain. Moreover, its central lo- 
cation in the Midlands contributed to its development as 
a major highway and rail center. The importance of the 
metal industries has declined in the 20th century—iron 
and steel are no longer made in the area—but light in- 
dustries and automobile manufacturing have expanded. 

Birmingham has a rich cultural life centered on a uni- 
versity (founded 1920), an art museum, and the City of 
Birmingham Symphony Orchestra, vitalized in the 1980s 
by its conductor, Simon Rattle. 

Birmingham’s early prosperity owed much to its status 
aS an unincorporated borough. Free of the guild restric- 
tions that inhibited growth elsewhere, it attracted entre- 
preneurs in both industry and science. The Lunar Society, 
composed of local scientists destined to become world 
famous, such as James Watt, Matthew BouLTON, and Jo- 
seph PRIESTLEY, became an important forum for philo- 
sophical and scientific inquiry in the 18th century. Polliti- 
cally progressive, the city in the 19th century played an 
important part in the development of parliamentary de- 
mocracy. The notable national political leaders Joseph 
CHAMBERLAIN and his sons Sir Austen and Neville are 
identified with Birmingham; their papers are housed in 
the library of the University of Birmingham. 


Birney, James Gillespie James Gillespie Birney, 
b. Feb. 4, 1792, d. Nov. 25, 1875, was an American 
abolitionist. The son of wealthy slaveowning parents, Bir- 
ney was educated at Princeton and became a lawyer in 
his birthplace, Danville, Ky. In 1818 he moved to Ala- 
bama. He first attempted to alleviate slavery’s worst fea- 
tures by supporting the AMERICAN COLONIZATION SOCIETY. 
Frustrated in this effort, he sold his Alabama plantation, 
freed his slaves, and returned (1834) to Danville, where 
he attempted without success to persuade other planters 
to follow his example. He then went to Cincinnati, Ohio, 
where for two years he braved harassing mobs while pub- 
lishing an antislavery newspaper, The Philanthropist. Bir- 
ney developed a national reputation, and in 1840 and 
1844 he was the presidential candidate of the abolition- 
ist LIBERTY PARTY. 


birth see PREGNANCY AND BIRTH; REPRODUCTIVE SYSTEM, 
HUMAN 
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birth control The practice of birth control prevents 
conception, thus limiting reproduction. The term birth 
control, coined by Margaret SANGER in 1914, usually re- 
fers specifically to methods of contraception, including 
sterilization. The terms family planning and planned par- 
enthood have a broader application. 


Methods of Birth Control 


Attempts to control fertility have been going on for thou- 
sands of years. Some ancient methods, though crude, 
were based on sound ideas. For example, women were 
advised to put honey, olive oil, or oil of cedar in their va- 
ginas. The stickiness of these substances was thought to 
slow the movement of sperm into the uterus. Wads of soft 
wool soaked in lemon juice or vinegar were used as tam- 
pons, in the belief that they would make the vagina suffi- 
ciently acidic to kill the sperm. The Talmud mentions us- 
ing a piece of sponge to block the cervix, the entrance to 
the uterus. 

Sperm Blockage. Several modern methods of birth 
control involve creating a barrier between the sperm and 
the egg cell through use of a chemical foam, a cream, or 
a suppository. Each contains a chemical, or spermicide, 
that stops sperm but is not harmful to vaginal tissue. 
Each must be inserted shortly before coitus. Foams are 
squirted from aerosol containers with nozzles or from ap- 
plicators that dispense the correct amount of foam and 
spread it over the cervix; creams and jellies are squeezed 
from tubes and held in place by a diaphragm or other de- 
vice; and suppositories—small waxy pellets melted by 
body heat—are inserted by hand. 

More effective at keeping the sperm and the egg apart 
are mechanical barriers such as the diaphragm and cervi- 
cal cap (both used with a spermicide), the sponge, and 
the condom. A diaphragm is a shallow rubber cup that is 
coated with a spermicide and positioned over the cervix 
before intercourse. Size is important; women need to 
have a pelvic examination and get a prescription for the 
proper diaphragm. The cervical cap, less than half the 
size but used in the same way, has been available world- 
wide for decades. It was not popular in the United States, 
however, and in 1977 it failed to gain approval by the 
Food and Drug Administration (FDA); in 1988, the FDA 
again permitted its sale. The contraceptive sponge, which 
keeps its spermicidal potency for 48 hours after being in- 
serted in the vagina, was approved in 1983. Like the di- 
aphragm and cervical cap, the sponge has an estimated 
effectiveness rate of about 85%. The devices only rarely 
produce side effects such as irritation and allergic reac- 
tions and, very rarely, infections. 

The condom, a rubber sheath, is rolled onto the erect 
penis so that sperm, when ejaculated, is trapped, but 
care must be taken so that the condom does not break or 
slip off. A fresh condom should be used for each sexual 
act. Condoms also help protect against the spread of vE- 
NEREAL DISEASES, and, unlike other barrier devices, they do 
provide some—but not foolproof—protection against 
AIDS (see AIDS). 


Another method of preventing the sperm from reach- 
ing the egg is withdrawal by the man before ejaculation. 
This is the oldest technique of contraception and, be- 
cause of its uncertainty, is considered one of the least ef- 
fective. 

Altering Body Functions. Even in ancient times, at- 
tempts were made to find a medicine that would prevent 
a woman’s body from producing a baby. Only within the 
last century, however, have methods been developed that 
successfully interrupt the complex reproductive system of 
a woman’s body. 

The first attempt, made in the 19th century, was 
based on a legend that camel drivers about to go on long 
journeys in the*desert put pebbles in the wombs of female 
camels to keep them from becoming pregnant. Research- 
ers tried to find something that would work similarly in a 
woman’s cervix. The earliest such objects were made of 
metal and were held in by prongs. Later, wire rings were 
placed beyond the cervix, in the uterus itself, thus giving 
rise to the term intrauterine device, or |UD. |UDs appear 
to work by altering the necessary environment in the uter- 
us for sperm and egg union. It was only with the intro- 
duction of modern plastics such as polyethylene, howev- 
er, that |UDs became widely accepted. Their pliability led 
to simpler insertion techniques, and they could be left in 
place until pregnancy was desired unless a problem arose 
with their use. Copper-containing IUDs, and those which 
Slowly released the hormone progesterone, had to be re- 
placed periodically. 

Users of IUDs, however, complained increasingly of 
the side effects of the devices. The most common prob- 
lem was bleeding, and the devices could also cause 
uterine infection. More dangerous was the possible in- 
ducement of pelvic inflammatory disease (See UROGENITAL 
DISEASES), an infection that may lead to blockage of the 
Fallopian tubes and eventual sterility or an ectopic preg- 
nancy. Studies in the 1980s confirmed this link with the 
increased risk of infertility even in the absence of appar- 
ent infections, especially with plastic IUDs. The A. H. 
Robins Company, in particular, was ordered in 1987 to 
set aside nearly $2.5 billion to pay the many thousands of 
claims filed against it by women injured through use of its 
Dalkon Shield. By that time only a single, progesterone- 
releasing |UD remained on the U.S. market, but a copper 
IUD later became available, and other, steroid-releasing 
devices were being planned for issue. 

The birth control pill, taken once a day, has become 
the most popular birth-control method among American 
women. Oral contraceptives are similar in composition to 
natural hormones, and most pills prevent ovaries from 
producing eggs. Use of the pill does not prevent MEN- 
STRUATION, however, and usage may even cause periods to 
be more regular, with less cramps and blood loss. The pill 
may also protect against such relatively common ailments 
as iron deficiency anemia (from heavy bleeding), pelvic 
inflammatory disease, and some benign breast disorders. 
Long-term statistical studies also point to a lower inci- 
dence of ovarian and uterine cancer among women who 
use the pill. Other studies, however, have linked its use 
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with the increased occurrence of breast cancer. 

For some users, the pill can have undesirable and 
sometimes serious side effects such as weight gain, nau- 
sea, hypertension, or the formation of blood clots or non- 
cancerous liver tumors. The risk of such effects increases 
above the age of 35, especially among women who 
smoke. Pills are obtainable only by prescription and after 
a review of a woman’s medical history and a check of her 
physical condition. 

In 1990, Norplant, a contraceptive with minimal 
known side effects that had previously been marketed in 
14 countries, was approved for sale in the United States. 
Norplant consists of six matchstick-sized capsules that 
contain the synthetic hormone levonorgestrel. These are 
implanted beneath the skin of the upper arm, and slowly 
release the hormone over a period of five years. The 
method is reversible; the contraceptive effects end upon 
removal of the implants. 

Another approach is vaccination, which is currently 
undergoing human trials. The vaccine delivers antibodies 
against a hormone that plays a crucial role in pregnancy. 
Male and unisex oral contraceptives are also being studied. 

Avoiding Intercourse. The time to avoid intercourse, 
when conception is not desired, is about midway in a 
woman’s menstrual cycle; this was not discovered until 
the 1930s, when studies established that an egg is re- 
leased (ovulation) from an ovary about once a month, 
usually about 14 days before the next menstrual flow. 
Conception may occur if the egg is fertilized during the 
next 24 hours or so or if intercourse happens a day or two 
before or after the egg is released, because live sperm can 
still be present. Therefore, the days just before, during, 
and immediately following ovulation are considered un- 
safe for unprotected intercourse; other days in the cycle 
are considered safe. The avoidance of intercourse around 
the time of ovulation, the rhythm method, is the only 
birth control method approved by the Roman Catholic 
church. 

Maintenance of calendar records of menstrual cycles 
has proved unreliable, because cycles may vary due to fa- 
tigue, illness, or physical or emotional stress. A woman's 
body temperature, however, rises slightly during ovulation 
and remains high until just before the next flow begins. 
Immediately preceding the release of the egg, the mucus 
in the vagina becomes clear and the flow is heavier. As 
the quantity of mucus Is reduced, it becomes cloudy and 
viscous and may disappear. By checking these signals 
and learning to interpret them, a woman can determine 
the days of the month when she must avoid intercourse to 
prevent pregnancy. 

Permanent Contraception. Couples who wish to have no 
more children or none at all may choose sterilization of 
the man or of the woman instead of the prolonged use of 
temporary methods. Usually considered irreversible, ster- 
ilization blocks or separates the tubes that carry the 
sperm or the eggs to the reproductive system. The man is 
still capable of ejaculating, but his semen no longer con- 
tains sperm. The woman continues to menstruate and an 
egg is released each month, but it does not reach her 


uterus. Neither operation affects hormone production, 
male or female characteristics, sex drive, or orgasm. 
Tubes may be separated by being surgically cut, they may 
be blocked with clips or bands, or they may be sealed us- 
ing an electric current. The man’s operation, or VASECTO- 
MY, IS Simpler and Is usually performed in a doctor’s office 
or aclinic. The operation for women is usually performed 
in a hospital or an out-patient surgical center and may 
require a stay of only a few hours. Some soreness and 
discomfort may be expected after surgery, occasionally 
with swelling, bleeding, or infection; the risk of serious 
complication is slight. In the 1980s sterilization became 
the preferred method among U.S. couples desiring no 
further children. 

The most optimistic prospects for reversing steriliza- 
tion for women and men exist when there is the least 
damage to their tubes. It is estimated that as many as 60 
percent of reversals are successful (Success is measured 
by a pregnancy). Many individuals, however, may not 
even be candidates for an attempt at reversal, especially 
women who have undergone electrocauterization or surgi- 
cal cutting of their tubes. 


Social issues 


Birth control, or limiting reproduction, is an issue of ma- 
Jor importance in today’s world because of the problems 
posed by POPULATION growth. Most informed individuals 
and governments acknowledge that the health benefits of 
regulating fertility and slowing the expansion of the 
world’s population are matters of critical importance. 

The first birth control clinic in the United States was 
opened by Margaret Sanger in 1916. It was closed by po- 
lice, but Sanger opened another in 1923. Her National 
Birth Control League, founded in 1915, became the 
Planned Parenthood Federation of America in 1942 and, 
in 1963, the Planned Parenthood—World Population or- 
ganization. 

In Griswold v. Connecticut (1965) the U.S. Supreme 
Court struck down the last state statute banning contra- 
ceptive use for married couples, and in 1972 the Court 
struck down remaining legal restrictions on birth control 
for single people. The U.S. federal government began 
systematically to fund some family planning programs in 
1965. 

Countries where birth control efforts have been notably 
successful include Sweden, the Netherlands, Britain, and 
Japan. Many of the less developed countries are now pro- 
moting birth control programs, supported by technical, 
educational, and financial assistance from United Na- 
tions agencies and the International Planned Parenthood 
Federation. 

The strongest opposition to birth control in the West- 
ern world come from the Roman Catholic church, which 
continues to ban the use of all methods except periodic 
abstinence. In Third World countries resistance to birth 
control programs has arisen from both religious and polit- 
ical motives. 

See also: FERTILITY, HUMAN; REPRODUCTIVE SYSTEM, HU- 
MAN; SEX EDUCATION. 
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birth defects Birth defects, or congenital malforma- 
tions, are the faulty formation of structures or body parts 
present at birth. Sporadic, hereditary, or acquired defects 
may be immediately observed or may become manifest 
later in life; they may be visible on the body surface or 
present internally. 

Birth defects may be life-threatening and require sur- 
gical correction, or they may interfere with function or ap- 
pearance. It is estimated that about 3% of all children are 
born with major defects; minor defects or variations are 
estimated to occur in 10% to 15% of births. Malforma- 
tions may be single or multiple. Multiple malformations 
that occur in a regular recognizable pattern are referred to 
as syndromes—for example, the fetal alcohol syndrome 
sometimes observed in infants of mothers who drank 
heavily when pregnant (See ALCOHOL). Birth defects may 
result from the action of genes, chromosomes, or the en- 
vironment on the developing fetus, but often the cause 
cannot be determined. 

Inherited Defects. Abnormal genes cause a significant 
number of different birth defects. Some can be identified 
as a single-gene disorder that is inherited in a simple 
Mendelian mode, that is, either a dominant or a recessive 
pattern. For example, lobster-claw deformity of the hands 
and feet (split hands or feet) is inherited and results from 
the effect of a single dominant gene. A person who has 
this deformity runs a 50% risk (1 in 2) of bearing off- 
spring who will inherit the gene and will therefore also be 
affected. 

In cases of autosomal recessive inheritance, both par- 
ents are normal but each carries a silent, or recessive, 
gene that, if matched in an offspring, causes the birth 
defect. Because both parents are so-called carriers of the 
Same abnormal gene, they run a 25% risk (1 in 4) of hav- 
ing a child with the birth defect caused by that particular 
gene. Birth defects inherited in this manner include 
SICKLE-CELL DISEASE and TAY-SACHS DISEASE (See GENETIC 
DISEASES). 

In cases of X-linked recessive inheritance the abnormal 
gene is located on the X chromosome. The normal mother 
has two X chromosomes, one of which carries the gene for 
the abnormal condition; but if her son inherits her X chro- 
mosome with the abnormal gene, he will be affected with 
the condition. HEMOPHILIA is inherited in this manner. 

Multifactorial Defects. Many common birth defects do 
not occur in a pattern that indicates simple Mendelian 
inheritance. They seem to result from an interaction of 
genes and the environment, including the intrauterine 
environment, and each factor includes a number of dif- 
ferent hereditary and environmental influences; hence, 
these defects are called multifactorial. Among them are 
congenital heart disease; neural tube defects, including 
SPINA BIFIDA and myelomeningocele; and CLEFT LIP AND 
PALATE, CLUBFOOT, and dislocated hips. 

Chromosome Number. An increase or decrease in the 
total chromosomal material can cause birth defects. For 
example, an extra chromosome is reponsible for Down’s 
SYNDROME (mongolism). The gain or loss of chromosomal 


material may involve a partial or entire chromosome. The 
Specific birth defects that occur depend on the chromo- 
some involved as well as on the amount of loss or gain. 

Environmental Factors. Certain medications and chemi- 
cals as well as alcohol have been suggested causes of 
birth defects. It is difficult to establish definitive proof of 
a drug’s teratogenic (literally, “monster-making”) action; 
most data are based on animal studies and case reports 
of malformed children whose mothers all took a certain 
medication (See THALIDOMIDE). Nutritional deficiencies and 
medical illnesses such as diabetes in the mother can also 
be viewed as contributing to an increase in malformations. 

Physical abnormalities in the mother’s uterus can 
contribute to birth defects such as dislocated hip and 
clubfoot. In some cases uterine abnormalities may be the 
primary cause, but they are generally thought to play a 
contributory role and be distinct from the basic cause of 
the birth defect. 

Prenatal Detection. Some birth defects may be detect- 
ed in the fourth month of pregnancy by AMNIOCENTESIS. 
This procedure consists of withdrawing a small amount of 
amniotic fluid and analyzing it for the specific defect for 
which the pregnancy is at risk. Another procedure, chori- 
onic villi sampling (CVS), was developed in China in the 
early 1970s and was being used experimentally in the 
United States in the 1980s. It involves the use of a cath- 
eter to withdraw a sample of the chorionic villi, a tissue 
that surrounds the fetal sac. 


Birth of Tragedy, The The Birth of Tragedy from 
the Spirit of Music (1872; Eng. trans., 1910) was the 
first work of Friedrich Wilhelm NuietzscHe, the German 
philosopher and spokesman for nihilism. In this revolu- 
tionary examination of the background of Greek tragedy, 
Nietzsche sees tragedy as a conflict between Apollonian 
and Dionysian principles, the former reflecting the lucidi- 
ty, tranquility, and intellectual detachment of the Greek 
god Apollo, the latter the dark, passionate, even frenzied 
qualities of the Greek god Dionysus. 


birthmark A birthmark is an abnormal growth or dis- 
coloration of the skin that is present at birth or that ap- 
pears soon after. A MOLE is a usually benign growth, either 
flat or raised, with an excess amount of pigmentation that 
ranges from light brown to black. A hemangioma is a flat, 
reddish area of skin resulting from the abnormal growth of 
blood vessels close to the skin’s surface; the two most 
common types are port wine stains, involving small blood 
vessels, and strawberry marks, involving capillaries. 


birthstone Birthstones are Gems that are symbolically 
associated with the month or zodiacal sign of one’s birth 
and are believed by some to bring their owners good 
health or good fortune. The gems that have traditionally 
been used as birthstones are listed below. The American 
National Association of Jewelers adopted their own list in 
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1912, and today many synthetic stones are also used as 
birthstones. 

The stones have long been associated with particular 
kinds of luck or talent. The wearer of the blood-red gar- 





Opal Topaz Turquoise 
Traditional Jewelers’ List 
Birthstones (1912) Synthetic Material Month 
Garnet Garnet Dark-red corundum January 
Amethyst Amethyst Purple corundum February 
Jasper; bloodstone Bloodstone; Light-blue spinel March 
aquamarine 
Diamond; sapphire Diamond Colorless spinel or April 
corundum 
Emerald; agate Emerald Emerald or green May 
spinel 
Agate; emerald Pearl; Cultured pearl June 
alexandrite 
Onyx; turquoise Ruby Red corundum July 
Sardonyx; carnelian Sardonyx; Green spinel August 
peridot 
Chrysolite Sapphire Blue spinel or September 
corundum 
Beryl; opal Opal; Pink spinel or October 
tourmaline corundum 
Topaz Topaz; citrine Yellow corundum November 
Ruby Turquoise; Medium-bfue spinel December 


zircon 


net, for example, may be sure of fidelity in love. The pur- 
ple amethyst is Saint Valentine’s stone and in addition 
protects its owner from drunkenness. The aquamarine 
imparts courage; the diamond, happiness; and the emer- 
ald, Venus’s stone, love. 


Biscay, Bay of The Bay of Biscay (derived from the 
Spanish name, Vizcaya) is a triangular extension of the 
North Atlantic Ocean along the west coast of France be- 
tween Brittany and the northern coast of Spain. It has an 
area of 223,000 km? (86,000 mi*) and a maximum 
depth of 4,732 m (15,525 ft). Its western waters are im- 
portant shipping routes from Europe to the Strait of 
Gibraltar. The principal ports on its shores—La Rochelle, 
Nantes, Brest, Bilbao, and Gijon—are unable to accom- 
modate large ships and are primarily fishing ports. 


bishop A bishop (from the Greek word meaning “over- 
seer” or “Superintendent”) is a member of the highest 
ranking order of the Christian ministry (see MINISTRY, 
CHRISTIAN). The word was first applied to the elders, or 
presbyters, of local churches in the New Testament. By 
the 2d century the office of bishop had become distinct 
from and superior to the office of elder. 


Bishop, Elizabeth Elizabeth Bishop, b. Worcester, 
Mass., Feb. 8, 1911, d. Oct. 6, 1979, was a poet whose 
work is distinguished by its meticulous attention to the 
particulars of experience. She won recognition with her 
collection North and South (1946), and an expanded 
volume, Poems: North and South—A Cold Spring (1955), 
won the Pulitzer Prize for poetry in 1956. Questions of 
Travel (1965) secured her place in American letters. Her 
Collected Poems appeared in 1969 (National Book 
Award, 1970), followed by Geography Ill (1976), which 
won the National Book Critics’ Circle Award. 


Bishop, Isabel The American artist Isabel Bishop, b. 
Cincinnati, Ohio, Mar. 3, 1902, d. Feb. 19, 1988, was 
best known for her colorful paintings of working women 
strolling through New York City’s Union Square, which re- 
veal the influence of the ASHCAN SCHOOL of painters on her 
work. She studied at the New York School of Applied De- 
sign for Women and at the Art Students League. Typical 
of her work is the vivid Subway Scene (1957-58; Whit- 
ney Museum of American Art, New York City). 


Bishops’ Wars The Bishops’ Wars, in English and 
Scottish history, resulted from the attempt of King 
CHARLES | to impose (1637) the Anglican prayer book and 
enforce rule by bishops in Scotland, the population of 
which was predominantly Presbyterian. In 1638 the Scots 
vowed in the National Covenant to restore Presbyterianism 


s 


(see CovENANTERS), and an assembly of the Scottish church 


formally ended rule by bishops. Charles led an English 
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army into Scotland in 1639, but his own military weakness 
forced him to accept the Treaty of Berwick recognizing 
Scottish demands. In 1640, Charles called the Short Par- 
liament to raise money for a new war. Although it refused to 
grant him the funds, he challenged the Scots anyway. They 
promptly invaded and occupied much of northern England. 
By the Treaty of Ripon (October 1640), Charles agreed that 
the Scottish army would remain on English soil and receive 
payments until a final peace was concluded. To obtain the 
funds with which to pay the Scots, the king had to con- 
vene the LONG PARLIAMENT, thus setting in motion the 
events that led to the ENGLISH Civil WAR. 


Bismarck Bismarck is the capital city of North Dako- 
ta. Situated on the Missouri River in the south central 
part of the state, it has a population of 49,256 (1990) 
and is the seat of Burleigh County. Bismarck serves as a 
trade and shipping point for an area of large mechanized 
farms. It is the administrative center for the nearby Wil- 
liston oil reserves and has a livestock market and some 
manufacturing. The city served as an early steamboat port 
and grew when the railroad arrived in 1873. Bismarck 
became the capital of the Dakota Territory in 1883 and 
the capital of North Dakota six years later. It was named 
for German chancellor Otto von Bismarck in the hope of 
encouraging German investment in the railroad. 


Bismarck, Otto von [biz’-mahrk] The Prussian 
statesman Otto von Bismarck, b. Apr. 1, 1815, d. July 
30, 1898 sometimes called the “Iron Chancellor,” was 
the architect of German unification in the second half of 
the 19th century. 

Early Life. Bismarck was born at Schönhausen in 
Brandenburg. His father came of the old Prussian nobili- 
ty, his mother from the upper bourgeoisie. 

During the REVoLUTIONS oF 1848, Bismarck gained 
political notice as an extreme reactionary, who supported 
suppression of revolt. As Prussian minister to the German 
Confederation in Frankfurt (1851-59), he adopted the 
independent line of realpolitik, backing a policy based on 
Prussian interests. After briefly representing Prussia at 
Saint Petersburg and Paris he was summoned home to 
become (Sept. 22, 1862) minister president and foreign 
minister for the Prussian king (later German emperor) 
WILLIAM I. 

Unification. After proclaiming the policy of “iron and 
blood,” Bismarck defied the Prussian Chamber of Depu- 
ties by implementing army reforms, administering without 
an approved budget, and following an independent for- 
eign policy. His diplomacy brought victorious wars with 
Denmark (over SCHLESWIG-HoLsTEIN, 1864) and Austria 
(the Seven Weeks’ WaR of 1866). With Austria excluded 
by force from Germany the North German Confederation 
was formed (July 14, 1867) under Prussian control. Un- 
der the constitution of the new state, the Prussian king 
retained control of the army and policy-making, and the 
chancellor (Bismarck) was responsible only to him. 

In 1870, Bismarck intentionally provoked France into 


the FRANCO-PRUSSIAN WaR. France was rapidly defeated, 
the German Empire (including the southern German 
States) was proclaimed at Versailles on Jan. 18, 1871, 
and Bismarck was named prince and German chancellor. 
The 1867 constitution was retained, and Bismarck also 
maintained civilian control over the army. 

Imperial Chancellor. Bismarck’s foreign policy was now 
directed at maintaining and strengthening the power of 
the German Empire while isolating France diplomatically. 
When the Three Emperors’ League (1873) with Russia 
and Austria disintegrated as a result of rivalry in the Bal- 
kans, Bismarck sought to mediate at the Congress of Berlin 
(1878; see BERLIN, CONGRESS OF). Increasing Russian hos- 
tility brought—against William’s wishes—the Dual Alliance 
with Austria (1879), which became the TRIPLE ALLIANCE 
when Italy joined it in 1882. Bismarck, however, sought to 
tie Russia to this alliance by reviving the Three Emperors’ 
League (1881-87) and through the Reinsurance Treaty 
(1887-90). He also gained British cooperation. 

Domestically in alliance with the National Liberals 
from 1867 to 1877, Bismarck adopted laissez-faire eco- 
nomic policies, and fought the political power of the Ro- 
man Catholic church in the so-called Kulturkampf. The 
growth of the Catholic Center party and the economic de- 
pression (1873-96) brought a break with the liberals. 
With Conservative, intermittent Center, and some rem- 
nants of National Liberal support, Bismarck then em- 
barked upon a policy of protective tariffs, suppression of 
the Social Democrats under August BEBEL, and pioneer- 
ing social-welfare measures, including insurance against 
illness, accident, and old age. Increasing socialist 
strength and the desire of the new emperor, WILLIAM II, to 
conciliate his people brought Bismarck’s dismissal on 
Mar. 18, 1890. Until his death he devoted his time to at- 


Otto von Bismarck brought about the unification of Germany 
through a policy of “blood and iron” and directed the affairs of the 
German Empire from 1871 to 1890. In this 1889 cartoon, he is 
outraged to find a civilian in his military cabinet. 
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tacking his successors and dictating his savage reminis- 
cences (1898; trans. by A. J. Butler as Bismarck, the 
Man and the Statesman, 1898). 

Bismarck unified Germany and maintained European 
peace for a generation, but he also perpetuated the obso- 
lete dominance of the Prussian landed aristocracy (JUNK- 
ERS) and a tradition of intolerance of partisan and per- 
sonal dissent. Under William Il, Bismarck’s alliance sys- 
tem contributed to World War | and the collapse of the 
German Empire. 

See also: GERMANY, HISTORY OF. 


Bismarck Archipelago The Bismarck Archipelago 
iS an island group in the southwest Pacific that comprises 
three districts of PAPUA New Guinea. The group includes 
New Britain (the largest island), New IRELAND, and 
Lavongai and such smaller groups as the ApmirRALTy, Duke 
of York, and Vitu islands. The total area is about 49,700 
km* (19,200 mi*), and the highest mountains reach 
2,300 m (7,546 ft). The population is estimated at 
314,308 (1980). Discovered in 1616, the islands were 
named for the German chancellor Otto von Bismarck after 
they were annexed by Germany in 1884. 


bismuth [biz’-muhth] The chemical element bismuth 
is a soft, brittle, highly lustrous metal belonging to the 
Same group in the periodic table as arsenic, Group VA. Its 
symbol is Bi, its atomic number is 83, and its atomic 
weight is 208.9806. The discoverer of the element is un- 
known, as is the origin of its name. _ 

The average abundance of bismuth in the Earth’s 
crust is about 0.00002%. It is most commonly found as 
an oxide, sulfide, or carbonate in silver, lead, zinc, and tin 
mineral deposits. The metal is a by-product of the smelt- 
ing of these ores. 

Bismuth metal has a melting point of 271° C and a 
boiling point of 1,560° C. On freezing, molten bismuth 
expands 3.3% by volume, a property shared by only one 
other element, gallium. Bismuth forms compounds in the 
+3 and +5 oxidation states; the +3 state is the more sta- 
ble of the two. 

The very low toxicity of ordinary bismuth salts permits 
their use in the cosmetic and pharmaceutical industries. 
An important application is the use of the complex salt 
bismuth phosphomolybdate as an industrial catalyst in the 
synthesis of acrylonitrile, an intermediate product in the 
manufacture of acrylic fibers and various plastic products. 


bison [by’-suhn] Bisons comprise two species of the 
genus Bison. One, commonly but incorrectly known as 
the buffalo, is the American bison. The other, the Euro- 
pean species, is the wisent. 

The bull of the American bisen, Bison bison, may 
weigh more than 900 kg (about 2,000 Ib) and stand 
more than 1.9 m (6 ft) high. The massive head and fore- 
quarters are covered with long hair, and the body slims 





The massive American bison is aggressive and easily angered. 
Before combat, a bull competes with other bulls in roaring. 


down toward the hindquarters, which are covered with 
shorter hair. The female of the species is somewhat 
smaller. Both sexes have horns, but those of the male are 
more massive. 

The bison was a principal resource of the Plains Indi- 
ans, providing food, skins for shelter and boats, bones for 
tools and utensils, and “buffalo chips” (dung) for fuel. 
Few wild animals have undergone a more devastating en- 
counter with humans. The grasslands from the Mississip- 
pi River to the Rocky Mountains were home to 30 million 
bison when white settlers first arrived. These numbers 
were reduced to about 500 near the end of the last cen- 
tury, then slowly increased to an estimated 35,000 to 
50,000 on refuges and ranches today. 

The European bison, or wisent, B. bonasus, may weigh 
up to 1,000 kg (2,200 Ib) and stand more than 2 m (6 ft) 
high. It lacks the shaggy coat of the American bison and 
has longer legs and a smaller head with longer horns. The 
wisent inhabits woodlands and feeds on grasses, ferns, 
leaves, and tree bark. At one time it ranged from western 
Europe to Siberia, but the destruction of forests led to its 
decline. On the verge of extinction in the early 1900s, the 
wisent is no longer endangered; captive breeding has been 
successfully used to increase the dwindling population. 


Bissau [bi-sow'} Bissau (1988 pop., 125,000) is the 
chief port and seat of government (Madina do Boé is the 
capital) of Guinea-Bissau, on the west coast of Africa. It 
is a lighterage port and was established by the Portuguese 
in 1687 as a fortified post. 


bit, computer see COMPUTER 
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Bithynia [bi-thin’-ee-uh] Bithynia was a region of 
northwest Anatolia bordering on the present-day Sea of 
Marmara, the Bosporus, and adjacent Black Sea coast- 
lands. So situated, it occupied a strategic position as a 
passage area between Europe and inner Anatolia. It was 
dominated by the Sangarius River and its tributaries, 
which both watered the fertile agricultural lands and 
made possible easy communications. One of the immi- 
grating tribal groups in the early first millennium Bc, the 
Indo-European Thracian Bithynians gave their name to 
the territory. 

Never much affected by Phrygian or Persian rule, 
Bithynia survived into Hellenistic times ruled by a local 
dynasty. Between 279 and 74 Bc Bithynia stabilized it- 
self internally while shifting alliances and warring with 
powerful neighbors, for example, PERGAMUM. King 
Nicomedes | (r. 279-250 Bc) invited the warlike Celts, 
who subsequently were settled in Galatia, into Anatolia as 
mercenary allies, thereby inciting turbulent conditions in 
the country for many years thereafter. When Nicomedes 
IV died in 74 Bc, he willed Bithynia to Rome. This led to 
the Third Mithradatic War (74-63), when MitHRapates VI 
of Pontus attempted unsuccessfully to prevent the Ro- 
man annexation of Bithynia. POMPEY THE GREAT organized 
Bithynia and Pontus into a single Roman province c.65- 
63 Bc. PLINY THE YOUNGER, who was special commissioner 
there (AD 111-13), reported to Emperor Trajan that many 
Christians were in Bithynia. 


bittern The bittern is any of 12 species of wading 
birds closely related to the herons but generally with 
Shorter legs, necks, and bills. Many have brownish bodies 
with dark, longitudinal stripes that blend with the tall 





grasses of their marshland habitat. They feed on small 
aquatic animals and nest on the ground; three to six eggs 
are laid. The American bittern, Botaurus lentiginosus, 
when approached, may stand upright with its bill pointed 
to the sky, using its coloration for concealment. At such 
times its neck may undulate in imitation of windblown 
grass. It is about 75 cm (30 in) long, the size varying 
somewhat but averaging a little smaller than the similarly 
marked great bittern, B. stellaris, of the Old World. Quite 
different in size and plumage is the boldly patterned least 
bittern, /xobrychus exilis, of the Americas, only 30 cm 
(12 in) long, black above and light below, with conspicu- 
ous buff wing-patches. Its Old World equivalent is the lit- 
tle bittern, /. minutus. Bitterns are classified in the fami- 
ly Ardeidae, order Ciconiiformes. 


bitterroot Bitterroot, Lewisia rediviva, is a herba- 
ceous perennial plant in the family Portulacaceae with a 
fleshy edible root, a rosette of leaves, and short-stalked 
white or rose flowers. It grows in the gravelly foothills of 
the Rockies and other western mountains of the United 
States. It is the state flower of Montana. 


bitters Bitters are alcoholic extracts often used to give 
a finishing touch to dry drinks such as aquavit or to 
cocktails. They are considered aids to digestion because 
they stimulate the secretion of various digestive juices. 
The bitter taste is supplied by orange peel, gentian root, 
rhubarb root, cinchona, quinine, and quassia, and the 
flavor is supplied by caraway, anise, juniper, camomile, 
cloves, and other herbs and spices. The best-known bit- 
ters are angostura aromatic bitters, made from the bark of 
the South American angostura tree (of the Rue family). 


The American bittern (left) is 
twice the size of the least bittern 
(right). They are the only 
bitterns found in the United 
States. The American bittern 
has an explosive mating cry that 
may be heard 1 km (0.6 mi) 
away. Because of its loud call, it 
is also known as “thunder 
pumper” or “stake driver.” 
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The European 
red-berried 
bittersweet Is a 
poisonous member 
of the nightshade 
family. Naturalists 
who dared taste the 
toxic berry found it 
to be sweet, then 
extremely bitter. 





bittersweet Bittersweet is the name for two species 
of Celastrus (family Celastraceae) and for Solanum dul- 
camara (family Solanaceae). 

Both Celastrus species are climbing, deciduous, 
woody vines. The dull-orange fruit consists of capsules 
that split open after a frost, exposing scarlet, flesh-coated 
seeds. C. scandens grows in moist thickets and along the 
streams of eastern North America. C. orbiculatus is native 
to eastern Asia and has not been cultivated in North Amer- 
ica, but it has been naturalized in Connecticut and south. 
The stems of both species, bearing clusters of the showy 
fruit, are frequently used in dried arrangements in winter. 

The European red-berried bittersweet, Solanum dul- 
camara, is a perennial vine that is woody only near the 
ground. Its pale violet, blue, or white flowers resemble 
those of the potato and eggplant, which are members of 
the same genus. The fruit of this bittersweet is a red, 
tomatolike berry with no lasting qualities. 


bitumen [bi-too’-min] In geology and industry, bitu- 
men is a common term applied to various mixtures of 
naturally occurring solid or liquid hydrocarbons, excluding 
coal. Historically, however, the term is most often applied 
to the asphalts (see TAR, PITCH, AND ASPHALT). The residues 
obtained from the refining of petroleum may also be 
called bitumen, particularly those soluble in carbon disul- 
fide. Bituminous rock, or rock asphalt, is mined commer- 
cially and used for paving, roofing, and the production of 
varnishes, paints, and stains. 


bivalve Bivalves are members of a large class of in- 
vertebrate animals in the phylum Mollusca (known as the 
class Bivalvia or Pelecypoda, which means “hatchet- 
foot”). Representative bivalves include CLAMS, MUSSELS, 
OYSTERS, and scaLLOPS. They have a flattened body en- 
closed by two shells, or valves, hinged in the back, as well 


as a strong muscular foot for digging. The head either is 
reduced in size or is missing altogether. 

Bivalves are mostly sedentary filter feeders and are 
found in marine environments in shallow water and inter- 
tidal zones. A few live in fresh water, and some live at- 
tached to rocks or other objects by means of strong 
threads called byssus threads. Still other bivalves, such 
as the scallop, are capable of swimming relatively fast. 
Most bivalves are divided into separate sexes, although 
some are hermaphroditic. Edible bivalves such as clams, 
mussels, oysters, and scallops are valuable commercially 
and are “farmed.” 


Bizerte [bi-zur’-tee] Bizerte (Binzerte, Banzart) is the 
fourth largest city in Tunisia and the northernmost town 
in Africa. A port city located in the Northern Tell region at 
Cap Blanc on the Mediterranean coast, it is about 72 km 
(45 mi) northwest of Tunis. Its large harbor consists of an 
outer Mediterranean harbor protected by breakwaters, the 
Bay of Sebra, and Lake Bizerte. The city has a population 
of 94,509 (1984). lron ore, phosphates, lead, and zinc 
are processed for export. Oil refineries, cement plants, 
and steel mills are located in the city, and fishing and fish 
canning are also important. 

Bizerte was the site of the ancient city Hippo Zarytus, 
65 km (40 mi) northwest of the Phoenician city of 
Carthage. Bizerte was taken by the Arabs in the 7th cen- 
tury. The French took control in 1881 and had a large 
naval base there until 1963. 


Bizet, Georges [bee-zay’] Georges Bizet, b. Oct. 25, 
1838, d. June 3, 1875, was a great French composer 
best known for his opera CARMEN. Shortly before his tenth 
birthday Bizet entered the Paris Conservatory. His earliest 
known compositions were written at the age of 12; his 
first published works date from 1854. In 1857, Bizet’s 
cantata Clovis et Clotilde won the Prix de Rome, and in 
December of that year he went to Rome, where he re- 
mained until July 1860. 

Bizet’s first important opera, The Pearl Fishers, was 


Georges Bizet, a 
19th-century 
French composer, 
is best known for 
his popular 
operatic 
masterpiece 
Carmen. Bizet 
composed several 
operas, a 
symphony, and 
many other 
musical works. 
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performed without success in 1863. Late in 1867 his 
new opera, The Fair Maid of Perth, was successful but 
had only 18 performances. Another opera, Djamileh, 
failed in 1872, as did the production of Alphonse Dau- 
pET's drama L'Arlésienne (The Girl from Arles), with mu- 
sic by Bizet. His masterpiece, Carmen, composed in 
1873-74 and produced in 1875, was poorly received, al- 
though it ran for 48 performances. Bizet’s depression was 
renewed by the disappointment, and a chronic throat ail- 
ment was aggravated. He died a few hours after the 31st 
performance of Carmen. 

Besides operas, Bizet wrote piano pieces, songs, or- 
chestral music, and choral music. His fame, however, rests 
predominantly on Carmen, an early Symphony in C Major, 
the music to L'Arlésienne, and a suite for piano duet, Jeux 
d'enfants (Children’s Games). He projected or began many 
works but completed few and even destroyed some. His 
style incorporates long melodic lines influenced by Gounod 
and classical form inspired by Mozart and Beethoven. 


Bjerknes, Vilhelm and Jacob [byairk’-nes] 
Vilhelm Frimann Koren Bjerknes, b. Mar. 14, 1862, d. 
Apr. 9, 1951, was a Norwegian physicist and meteorolo- 
gist who helped found modern METEOROLOGY. In 1897, 
Bjerknes propounded the circulation theorems of hydro- 
dynamics that enabled him to explain the large-scale 
movement of AIR MASSES. 

Bjerknes’s son, the Norwegian-American meteorologist 
Jacob Aall Bonnevie Bjerknes, b. Nov. 2, 1897, d. July 7, 
1975, served as a meteorologist in Bergen, organizing a 
network of Norwegian weather stations that provided data 
for his theory that the ATMOSPHERE comprises tropica! and 
polar air masses separated by FRONTS. During World War 
Il, Bjerknes trained meteorologists for the aviation pro- 
grams of the U.S. armed forces. 


Bjorling, Jussi [byur’-ling, yoo’-see] The Swedish 
Opera singer Jussi Bjérling, b. Feb. 2, 1911, d. Sept. 9, 
1960, was one of the finest lyric tenors of the century. 
Björling studied at the Royal Opera School in Stockholm 
and made his debut (1930) at Stockholm’s Royal Opera 
as Ottavio in Mozart’s Don Giovanni. He joined (1938) 
the Metropolitan Opera in New York, where his last perfor- 
mance took place on Dec. 2, 1959. Blessed with a lyric 
tenor voice of great tonal beauty, Björling was outstanding 
in Mozart, and in the French and Italian repertoires. 


Bjørnson, Bjørnstjerne [byurn'-sohn, byurn’-styair- 
ne] Bjørnstjerne Martinus Bjørnson, b. Dec. 8, 1832, d. 
Apr. 26, 1910, was a dominant Norwegian literary and 
political figure. A novelist, poet, playwright, theater direc- 
tor, and political activist, he gained an early reputation in 
Scandinavia for his idyllic and realistic depictions of Nor- 
wegian rural life. Synnøve Solbakken (Sunny Hill), con- 
sidered the first major Norwegian novel, was published in 
1857 and was translated into English as Trust and Trial 
(1858), Love and Life in Norway (1870), and Sunny Hill 


(1932). It was followed by Arne (1858; Eng. trans., 
1866) and The Happy Boy (1860; Eng. trans., 1869). 

While active in political battles, one of them his oppo- 
sition to the amalgamation of Norway and Sweden, 
Bjørnson wrote Sigurd Slembe (1862; Eng. trans., 
1888), a trilogy of sagalike dramas. While director of the 
Christiana Theatre (taking over from Ibsen), he published 
poetry epic in scope and characterized by a fine sense of 
detail, including Poems and Songs (1870; Eng. trans., 
1915) and the epic Arnljot Gelline (1870; Eng. trans., 
1917). Bjørnson achieved an international reputation 
with dramas that debated social and political problems, 
notably The Editor (1874; Eng. trans., 1914) and The 
Bankrupt (1875; Eng. trans., 1914), and with dramas 
concerning religious questions, including the two-part 
work Beyond Our Power and Beyond Human Might (1883 
and 1895; Eng. trans., 1913 and 1914). In 1903 he re- 
ceived the Nobel Prize for literature. 


Black, Hugo L. Hugo LaFayette Black, b. Clay 
County, Ala., Feb. 27, 1886, d. Sept. 25, 1971, served 
34 years as a justice of the U.S. Supreme Court. A suc- 
cessful Birmingham lawyer, he was elected as a Demo- 
crat to the U.S. Senate in 1926. During the 1930s he 
vigorously supported the New DEAL. Black’s investigations 
of merchant marine subsidies and the public utilities lob- 
by gained him wide public attention. In 1937, President 
Franklin Roosevelt named him to the Supreme Court, 
where, as a liberal, activist justice, he became known as a 
dedicated protector of the Constitution and the Bill of 
Rights, particularly in opposing any restriction of free 
speech or publication. 


Black, Jeremiah Sullivan Jeremiah Sullivan 
Black, b. near Stony Creek, Pa., Jan. 10, 1810, d. Aug. 
19, 1883, was a U.S. cabinet officer under President 
James BUCHANAN. A lawyer, he served as a Pennsylvania 
district judge (1842-51), as a state supreme court jus- 
tice, and as U.S. attorney general. Black was named sec- 
retary of state in December 1860, at the beginning of the 
secession crisis. Although he believed that the federal 
government could not coerce a seceding state, he never- 
theless urged Buchanan to enforce federal laws and pro- 
tect federal property in the South. 


black American literature see AFRICAN-AMERICAN 
LITERATURE 


black Americans see AFRICAN AMERICANS 


Black Beauty Anna Sewell’s Black Beauty (1877), a 
children’s classic, is the sentimental, imaginary autobi- 
ography of a horse. Originally a gentleman’s mount, Black 
Beauty is mistreated by a groom and breaks a leg. No 
longer useful, he receives ever harsher treatment until at 
last rescued by a kind woman. Intended as an argument 
for the humane treatment of animals, the book has been 
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called “the Uncle Tom’s Cabin of animal stories” and 
made into a film several times. 


black codes Black codes were legal enactments 
governing the behavior and status of African Americans 
before the 14TH AMENDMENT (1868) to the Constitution 
made such discriminatory legislation unconstitutional. 
Before the Civil War the term usually referred to laws reg- 
ulating free African Americans; those governing slaves 
were uSually called slave codes. After the Civil War, the 
Southern state governments set up by President Andrew 
JOHNSON passed new black codes to control the newly 
freed ex-slaves. Based largely on the old black codes, the 
new laws gave the ex-slaves some basic rights, but they 
also discriminated against them. In no state with such a 
code could an African American testify in court unless he 
was party to a legal action; in most states, African Ameri- 
cans were forbidden to bear arms or meet In unsupervised 
groups; in many they were made liable to criminal, rather 
than civil, punishment for breaking labor contracts. Usu- 
ally punishments for crimes were different from those for 
whites. Stiff, discriminatory vagrancy laws were passed, 
and it was made easy to force African American children 
into apprenticeships—virtual slavery—to whites. 

The passage of these laws alienated most Northern whites. 
This reaction led to a new program of RECONSTRUCTION and 
to passage of the 14th Amendment, which guarantees 
equality before the law to all persons in the United States. 


black colleges Black colleges and universities are 
institutions in the U.S. system of higher education that 
were founded for the post-high school instruction of Afri- 
can Americans. They have produced many of the teach- 
ers, ministers, physicians, lawyers, and others who pro- 
vide leadership as well as education, health care, and le- 
gal and technical services to the black community. 

In the early 1990s about 100 U.S. institutions were 
classified as traditional or historic black colleges, most of 
them in the South and 56 of them private. An additional 
60 to 70 colleges, however, were predominantly black— 
mostly two-year urban institutions, many established in 
the 1970s. In 1964 more than 51% of all African Ameri- 
cans in college attended historic black colleges; by 1985 
that figure was only 16%. 

History. Although repeated efforts were made before the 
Civil War to found institutions of higher learning for blacks, 
most black colleges and universities were established after 
that conflict. In cooperation with the FREEDMEN’s BUREAU, 
the large black and Northern white church groups—Meth- 
odists, Baptists, Presbyterians, and Congregationalists— 
founded hundreds of colleges and universities in the South 
for blacks. At first, black colleges enrolled elementary and 
secondary students, but their names indicated the purpose 
their founders hoped they would serve. Because of racial 
segregation, legalized in the South and de facto in the 
North, these schools became the chief source of higher 
learning for African Americans until the 1960s. 

In academic programs, black colleges and universities 


reflect their origins. Some, such as Tuskegee Institute in 
Alabama and Hampton Institute in Virginia, began as vo- 
cational training schools. Successful in attracting white 
financial support, Tuskegee and Hampton became mod- 
els for incorporating an industrial education curriculum in 
other black institutions, which became agricultural and 
mechanical or technical schools. Others, such as Tal- 
ladega (Alabama), Spelman (Georgia), and Tougaloo 
(Mississippi), were founded upon, or adopted, a liberal 
arts curriculum. In the early 20th century, which of these 
academic programs—industrial or classical—would best 
serve the needs of blacks was a matter of debate between 
Booker T. WASHINGTON and W. E. B. Du Bois. 

Special Aspects. Black colleges and universities tend 
to be more involved in service activities than other colleg- 
es. Miles College in Alabama, Fisk University, Tuskegee, 
and Xavier University in Louisiana, for example, conduct 
workshops on issues of importance to blacks, extend help 
to preschool ghetto children and high school dropouts, 
offer retraining programs for seasonally unemployed 
workers, and provide neighborhood and family counseling 
services. Teams from Howard University and Meharry 
medical and dental schools provide health-care services 
to impoverished rural and urban areas. 

A number of problems now hamper black institutions of 
higher learning. These include underenrollment and a con- 
centration of economically and educationally disadvantaged 
students; underfunding, resulting in high student-faculty 
ratios, course offerings restricted by faculty understaffing, a 
shortage of library materials, and high faculty turnover; and, in 
the wake of desegregation, the absence of agreement as to 
the purposes black college should serve. 


Black Death see BUBONIC PLAGUE 


black-eyed Susan Black-eyed Susan, also called 
yellow daisy, Rudbeckia hirta, is a name commonly given 
to a wild flowering plant belonging to the composite fam- 
ily, Compositae. Native to southern Canada and the east- 


The black-eyed 
Susan vine, a 
twining plant with 
arrowhead-shaped 
leaves, can be 
trained to climb a 
trellis or be 
displayed ina 
hanging basket. 
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ern United States, it is an annual, biennial, or short-lived 
perennial that is sometimes a bothersome weed but is 
also cultivated. It grows to about 1 m (3 ft) high and 
bears heads of orange yellow ray-flowers around a purple 
brown disk or cone. The black-eyed Susan is the state 
flower of Maryland. The name black-eyed Susan is also 
given to clock vine, Thunbergia alata, treasure flower, 
Gazania splendens; and coneflower, Rudbeckia lacinata. 


Black Forest The Black Forest (German: Schwarz- 
wald) is a mountainous region in Baden-Württemberg, in 
southwestern Germany. Its highest peak is Feldberg 
(1,493 m/4,898 ft). It has an area of about 6,009 km 
(2,320 mi’) and is about 161 km (100 mi) long from 
north to south. The Black Forest lies east of the upper 
Rhine. Its fertile valleys make good pastureland and pro- 
vide good soil for grape vineyards, but forested regions are 
now showing serious effects of ACID RAIN. Lumbering, 
woodworking, and the manufacture of toys and cuckoo 
clocks are the main industries. Winter sports facilities 
and mineral springs attract tourists to the area. 


Black Friday In U.S. history, Black Friday is the 
name given to Sept. 24, 1869, the day when a panic on 
Wall Street caused the financial ruin of thousands of in- 
vestors. Two speculators, Jay GOULD and James Fisk, had 
attempted to corner the gold market. To prevent that from 
happening, the U.S. Treasury released its gold on the 
market. The sudden glut of gold not-only brought down its 
price but collapsed the entire stock market as well. The 
name Black Friday is sometimes applied also to Sept. 19, 
1873, when the failure of Jay Cooke’s banking house led 
to another financial panic. By extension the names Black 
Tuesday and Black Monday apply to the financial crashes 
of Oct. 29, 1929, and Oct. 19, 1987, respectively. 


Black Hawk War The Black Hawk War (1832) was 
the last major Indian-white conflict east of the Mississip- 
pi River. In 1804 representatives of the SauK and Fox 
tribes signed a treaty abandoning all claims to land in ll- 
linois. Although expected to remove to lowa, they were 
permitted to remain east of the Mississippi until their 
former lands were sold. The Sauk leader, Black Hawk 
(1767-1838), opposed the treaty and rose to promi- 
fore when he fought for the British during the WAR oF 

When the Indians were finally ordered into lowa in 
1828, Black Hawk sought in vain to create an anti-Amer- 
ican alliance with the Winnebago, Potawatomi, and Kick- 
apoo. In 1829, 1830, and 1831, Black Hawk’s band re- 
turned across the Mississippi for spring planting, fright- 
ening the whites. When the Indians returned in 1832, a 
military force was organized to repulse them. 

For 15 weeks Black Hawk was pursued into Wisconsin 
and then westward toward the Mississippi. He received no 
substantial support from other tribes, some of which even 
aided in his pursuit. On Aug. 3, 1832, the remnants of 


his band were attacked as they attempted to flee across 
the river and were virtually annihilated. Black Hawk es- 
caped but soon surrendered. Imprisoned for a short time, 
he later settled in a Sauk village on the Des Moines River. 


Black Hills The Black Hills are a group of eroded 
mountains in western South Dakota and eastern Wyo- 
ming. The name Is derived from the dark pine trees that 
cover the slopes. The Black Hills extend over an area of 
about 15,540 km* (6,000 mi*). Harney Peak (2,207 m/ 
7,242 ft) is the highest summit. A tourist attraction, the 
region contains Wind Cave National Park, Mount Rush- 
more National Memorial, and the Homestake Mine—the 
largest gold mine in the United States. 


black hole A black hole is a theorized celestial body 
whose Surface gravity is so strong that no light can escape 
from within it. Although black holes have been of, intense 
scientific interest only in the later 20th century, the con- 
cept goes back to the French mathematician Pierre Si- 
mon de Laplace. In a 1798 treatise Laplace agreed with 
Isaac Newton that light is composed of particles. He rea- 
soned that if enough mass were added to a star like the 
Sun, the gravitational force of the star eventually would 
become so great that its escape velocity would equal the 
velocity of light. At that point, light particles would not be 
able to leave the surface of the star, and it would “blink 
out” and become an invisible black star. 

More than a century later, Albert Einstein, in his spe- 
cial theory of relativity, maintained that nothing can move 
faster than light. This means that Laplace’s black stars 
are also black holes, because if light cannot escape, all 
other matter must be trapped as well. The surface of a 
black hole thus acts like a one-way membrane: material 
may fall into a black hole, but no information or energy 
can come out of a black hole. The detailed properties of 
black holes are studied by using Einstein’s general theory 
of relativity and gravitation. 

In 1917 a German astrophysicist, Karl Schwarzschild, 
used Einstein’s theory to calculate that if a star of any 
given mass were compressed to a size smaller than a crit- 
ical radius, now called the SCHWARZSCHILD RADIUS in his 
honor, the density would become so high and the gravita- 
tional force so great that the star would become a black 
hole. The spherical surface about the star at the Schwarz- 
schild radius is called the “event horizon.” It marks the 
outer surface of the black hole at which the escape veloc- 
ity just equals the velocity of light. For the Sun, this radi- 
us is about 3 km (about 2 mi). 

If a star more massive than the Sun undergoes gravi- 
tational collapse at the end of its evolution, it will form 
either a WHITE DWARF, @ NEUTRON STAR, Or—according to 
theory—a black hole, depending primarily on its mass 
(See STELLAR EVOLUTION). If this collapse process is non- 
spherical, perhaps because the star Is flattened at the 
poles, then theoretical GRAVITATIONAL WAVES Could be given 
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off just before the black hole is formed. Attempts are be- 
ing made to detect such waves. 

The only other way to identify a black hole would be 
through its interactions with other matter. For example, if 
the black hole is formed in a BINARY STAR system, gas from 
the normal star may later flow toward the black hole, pro- 
ducing X rays. Such X rays have been detected in eclips- 
ing binary star systems in which the X-ray source is not 
visible. The binary star Cygnus X] may include such a 
companion; other candidates are an X-ray source in the 
nearby Large Magellanic Cloud galaxy, and X-ray novas in 
the constellations Monoceros and Vulpecula. No black 
hole has yet been positively identified. 

Black holes, if they exist, could come in a great range of 
sizes. The English physicist Stephen HAWKING has specu- 
lated that tiny black holes with masses no larger than that 
of a large mountain are possible. Such black holes, in the 
size range of elementary particles, would have been formed 
only under the extreme conditions that cosmoLoGy theories 
indicate existed in the very first moments of the universe 
(see INFLATIONARY THEORY). On the other hand, gigantic black 
holes may lie at the center of galaxies. 

See also: GRAVITATIONAL COLLAPSE. 


black humor Black humor is a mordant, iconoclastic 
type of comedy, sometimes called “comedy of the ab- 





(Left) As a massive star (1) collapses, its density and surface gravity increase. Below a critical volume 
(2), or event horizon, gravitational forces become too strong for light to escape. The energy (3), or 
frequency, of emitted light also decreases as gravitational fields increase. When the black hole forms (4), 
incoming particles (5) become hot because of high-speed collisions, and X rays (6) are given off outside 
the event horizon. (Above) Envisioned in the model of a black hole are a blue supergiant star and an 
invisible black hole in close orbit about each other. Gas particles are thought to stream from the super- 
giant (left) to the black hole (right), the tiny hole in the center of the accretion disk. The disk is formed by 
particles orbiting the black hole. Matter close to the event horizon revolves more rapidly than that farther 
out. The friction between adjacent gas streams heats the gas and causes It to spiral into the black hole. 


surd” or “tragic farce.” The term black humor was ap- 
parently first used in its modern sense by André Breton, 
the French surrealist poet and critic, in his Anthologie de 
l'humour noir (Anthology of Black Humor, 1940). In 
Samuel Beckett’s play Waiting for Godot (1952), theo- 
logical and philosophical concerns mingle freely with old 
jokes and music-hall routines. The prevailing tone in 
black humor is ironic and ambivalent. Fundamental as- 
Sumptions are turned upside down. Both language and 
logic are disturbed, as in Eugéne lonesco’s play The Bald 
Soprano (1953), where the intense banality and absurdi- 
ty of the dialogue call attention to a world gone mad. 


Black Kettle Chief Black Kettle, d. 1868, a leader of 
the southern CHEYENNE Indians in Colorado, is remem- 
bered mainly in connection with the SAND CREEK MASSA- 
cRE of 1864, in which Colorado militiamen under Col. 
John M. Chivington attacked a peaceful encampment of 
his people. The surprise attack, during which hundreds of 
Cheyenne warriors, women, and children were killed, oc- 
curred after Black Kettle had agreed to an armistice with 
the U.S. Army. Despite this attack, Black Kettle contin- 
ued to negotiate with the U.S. government until Nov. 27, 
1868, when U.S. troops under Gen. George Custer at- 
tacked his camp on the Washita River in Oklahoma, again 
without warning. Black Kettle was killed. 
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black lung Black lung is a disease of the lung caused 
by breathing fine particles of coal dust over a period of 
years; it is an occupational disease of coal miners and 
coal loaders. 

The disease is a form of pneumoconiosis, a general 
term for lung disease caused by breathing dust. The ac- 
cumulation of dust in the lungs can cause scarring and 
eventual breakdown of the air sacs, or alveoli, where gas 
exchange takes place. Common complications are EMPHY- 
SEMA and increased susceptibility to respiratory infec- 
tions, especially tuberculosis. Extensive scarring may 
stiffen the lung tissue and decrease its ability to absorb 
oxygen from the air; this forces the heart to work harder and 
increases the risk of death from heart failure. No cure is 
known for the disease, and the lung damage is permanent. 

The knowledge that black lung was directly related to 
dust levels in coal mines led to improved conditions and a 
significantly reduced incidence of the disease early in the 
20th century. The efforts of coal miners’ unions, perhaps 
more than the work of any other group, brought about im- 
provements in occupational safety. The introduction of 
machine-cutting of coal, however, which raises more dust 
than do pick-and-shovel methods, caused the incidence 
to rise again. Federal legislation now limits the permissi- 
ble level of dust in mines. 


black market Ablack market involves trade that vio- 
lates government laws regulating prices or forbidding 
trade in certain goods. Black markets are common in 
wartime when consumer goods are scarce and in many 
Third World and Communist countries without convertible 
currencies. The black marketeer characteristically charg- 
es prices that exceed those established by the govern- 
ment. 


Black Mass The Black Mass, usually connected with 
Satanic cults, is a parody of the Mass. It is celebrated 
with blasphemous intention in honor of the devil instead 
of God. The rituals and symbols of the Mass are inverted. 
For example, the Lord’s Prayer is recited backward, and 
the cross is suspended upside down. Generally, a particle 
of the Communion bread consecrated at a valid Mass is 
desecrated. 


Black Mountain school of poetry The Black 
Mountain school of poetry was a group of poets connect- 
ed with Black Mountain College, North Carolina, an ex- 
perimental community of students, teachers, writers, 
painters, musicians, and dancers, active from 1933 to 
1956. The Black Mountain poets were Charles OLson, 
Robert CREELEY, who edited The Black Mountain Review 
from 1954 to 1957, and Robert Duncan. All relied on 
personal forms of poetic expression to express deep feel- 
Ing; this was in reaction to the objectivity valued by the 
then-dominant New Critics. Among the students at Black 
Mountain who continued their ideas were the poets Joel 





Oppenheimer, John Wieners, Ed Dorn, Jonathan Wil- 
liams, and Michael Rumaker. 


Black Mountains The Black Mountains, unglaciat- 
ed peaks in western North Carolina, are the highest range 
of the Appalachian mountain system. Mount MITCHELL 
(2,037 m/6,684 ft) is the highest peak in the United 
States east of the Mississippi River. A spur of the BLUE 
RipGE Mountains, the range runs north and south for 32 
km (20 mi). 


Black Muslims Black Muslims is a widely used 
name for the adherents of an American black nationalist 
religious movement whose self-designation changed in 
1976 from “The Lost-Found Nation of Islam” to “The 
World Community of Islam in the West.” By 1980 the 
group had become the “American Muslim Mission.” The 
movement traces its beginnings to the enigmatic figure of 
Wallace D. Fard (Wali Farad), known as “Prophet Fard,” 
“The Great Mahdi” or “The Savior,” who attracted 8,000 
followers in the short period between his appearance in 
Detroit in 1930 and his disappearance in June 1934. 
The movement, with its headquarters in Chicago, 
gained ground significantly under Fard’s successor, Elijah 
MUHAMMAD, who exercised strong leadership until his 
death in 1975, when Black Muslims numbered between 
150,000 and 200,000. He saw himself as the “prophet 
and apostle of Allah,” claiming that God had appeared in 
the figure of Fard. Preaching an antiintegrationist mes- 
sage, Elijah Muhammad frequently voiced warnings about 
“the human beast the people or race known as the 
white.” He called “every Black Man in America [to] be re- 
united with his own” and urged a sense of black self-reli- 
ance and separation from the white society, even eco- 
nomically. One of the best-known Black Muslim ministers 
during this period was MALcoLM X, converted while he was 
in prison in 1947, who broke with the movement in 
March 1964 and was assassinated 11 months later. 


Elijah Muhammad, 
the organizational 
and spiritual leader 
of the Nation of Islam 
(Black Muslim) sect, 
preached a doctrine 
of separatism and 
economic 
independence for 
blacks. The Muslims 
have taken a 
markedly different 
course since his 
death in 1975. 
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A radically different phase began under Elijah Mu- 
hammad’s son and successor, Warith Deen (or Wallace 
D.) Muhammad. He called for a new sense of patriotism, 
urging blacks to “identify with the land and flag.” Advo- 
cating the “religious unification of the world’s Muslims,” 
W. D. Muhammad abandoned unorthodox notions and 
expressions that had presented obstacles for many other 
Muslims’ recognition of this movement as being authen- 
tically Islamic. In May 1985 he announced the dissolu- 
tion of the American Muslim Mission to unify its mem- 
bers with the worldwide Muslim community. 

A splinter group led by Louis Farrakhan, however, re- 
tains the earlier separatist principles and the name “Na- 
tion of islam.” 


black nationalism Black nationalism is the name 
given to revitalization movements among black Ameri- 
cans, emphasizing their African origins and identity, their 
pride in being black, their desire to control their own 
communities, and sometimes the desire to establish a 
black nation in Africa or some part of the United States. 
Black nationalist movements undoubtedly began as pro- 
tests against the brutal and dehumanizing conditions of 
SLAVERY. 

Organized black nationalist movements appear to have 
begun with Paul Cuffe (1759-1817), a black sea cap- 
tain. Between 1811 and 1815 he made the first attempt 
to establish a black American colony in Africa, transport- 
ing several dozen people to Africa. Early in the 20th cen- 
tury W. E. B. Du Bois developed a sophisticated rationale 
for a Pan-African movement that would join blacks in 
America and Africa. But not until after 1910 did a mass 
movement emerge with black nationalism as its central 
theme. The leader of this new movement, Marcus GARVEY, 
recruited thousands into his Universal Negro Improve- 
ment Association (UNIA). Its goals included a black na- 
tion oriented toward Africa but controlled by black Ameri- 
cans. The UNIA developed the first major black capitalist 
enterprises, including restaurants, grocery stores, hotels, 
and a steamship line. Because of antagonism from whites 
and mismanagement at the top, this movement failed, 
but it was soon followed by a number of Africa-oriented 
movements, the most important of which was the Nation 
of Islam, known inaccurately as the Black Muslims. 

The Nation of Islam grew under the leadership of Eli- 
jah MuHAmmapD from the mid-1930s to the mid-1970s. 
Along with Islamic and Christian ideas it emphasized 
black pride, the central role of the male in the family, and 
the importance of economic self-sufficiency. It ex- 
changed the goal of a separate nation outside the United 
States for one of independence and autonomy within it. 
Perhaps its best-known leader was Malcom X. An off- 
shoot “Nation of Islam” led by Louis Farrakhan upholds 
these separatist ideas. 

By the late 1960s many themes of black nationalism 
had become part of the life-style of ordinary black Ameri- 
cans, particularly young people. These ideas persist today 
in colleges and universities, many of which have devel- 
oped courses in black studies. 


Black Panther party The Black Panther party was 
a militant organization of blacks founded in Oakland, Ca- 
lif., in 1966 by Huey P. Newton and Bobby G. Seale. 
Panther leaders called upon blacks to arm themselves for 
a struggle against their oppressors and collected small ar- 
senals. At the same time, the party provided free break- 
fasts for children in some ghetto areas and opened 
schools and medical clinics. 

Several armed clashes with the police occurred. Huey 
Newton was found guilty of killing an Oakland policeman 
in 1967, but the conviction was reversed on appeal. He 
was Charged with murder in a street brawl in 1974 and 
fled to Cuba. Another leader, Eldridge CLEAverR, fled 
abroad to avoid imprisonment for parole violation; he lat- 
er returned, abandoned radicalism, and became a prose- 
lytizer for Christianity. 

The Panthers lost a leader in 1969 when Chicago po- 
lice raided a Panther residence and killed Fred Hampton. 
The movement declined after quarrels among its leaders 
increased and as black radicalism waned in the 1970s. 
Two former Black Panthers were implicated in the Brink’s 
robbery incident in New York in 1981. 


Black Prince, the see EDWARD, THE BLACK PRINCE 


Black Sea The Black Sea, in the southeastern corner 


of Europe, is bordered on the north and the east by the ` 


USSR, on the south by Turkey, and on the west by Bul- 
garia and Romania. It is linked with the Atlantic Ocean 
through the Bosporus, the Sea of MARMARA, the DARDA- 
NELLES, the Aegean Sea, and the Mediterranean Sea. The 
Crimean peninsula extends into it from the north, and the 
small Sea of Azov is connected to it by the narrow Kerch 
Strait to the east of the Crimea. The Black Sea contains 
no major islands. The sea is slightly larger than California 
in area (420,300 km*/162,280 mi?) and has a maximum 
depth of 2,210 m (7,250 ft). The Turks named it Karad- 
eniz (“black sea”) because storms tend to arise in it un- 
predictably. It is of strategic importance to the USSR be- 
cause it has the only Soviet ports that remain completely 
ice-free, and it is of economic importance as a trade 
route, a fishing area, and a tourist attraction. ODESSA, 
SEVASTOPOL, Novorossiisk, and BATUM!I (USSR), CONSTANTA 
(Romania), VARNA and Burcas (Bulgaria); and Zonguldak, 
TRABZON, and Sinop (Turkey) are the major ports. On the 
east, the Black Sea is bordered by the Caucasus Moun- 
TAINS and on the south by the Pontic range; neither area 
has much of a coastal lowland. The western coast Is 
much less steep, and the Crimean Mountains are the only 
cliffs on the generally flat north coast. 

The Black Sea is a remnant of the Tethys Sea, which 
split off from the Mediterranean about 40 million years 
ago. The present-day sea may be divided into three con- 
centric submarine relief zones. The outer ring, about 25% 
of the area, is in a shallow shelf zone less than 100-110 
m (330-360 ft) deep. The second zone comprises the 
slopes that lead to the third zone, the central depths. This 
central area is a featureless plain covering about a third of 
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the total area. An underwater mountain range lies off the 
coast of Turkey between Sinop and Samsun. 

The sea’s salinity, which averages 22 parts per thou- 
sand, is about half that of the oceans and is much re- 
duced where the principal tributaries—the DANUBE, 
DNESTR, BuG, and DNEPR rivers—enter in the northwest. 
Wind-driven currents run counterclockwise, and tides are 
of little importance. 

Marine life reflects the unusual layering of the waters. 
Below 155 m (510 ft) in the center and 310 m (1,020 ft) 
near the shores, oxygen is sparse, and the water cannot 
support life. Oysters, mollusks, and fish live above this 
level and are taken commercially. 

The ancient Greeks founded colonies on the coast of 
the Black Sea, which was known in ancient times as Pon- 
tus Euxinus. After the fall of the Byzantine Empire in 
1453, the Turks took control of the sea and held it until 
the late 18th century, when they were driven from their 
holdings on the northern shore by Russia. Russian at- 
tempts to dominate the sea were frustrated by a series of 
setbacks, including defeat in the CRIMEAN WaR (1853- 
56). Several international treaties have attempted to 
guarantee freedom of passage on the sea. 


black-and-tan coonhound The black-and-tan coon- 
hound is the only one of six well-developed American 
coonhounds recognized as a separate breed by the Amer- 
ican Kennel Club. The other five breeds, all closely relat- 
ed to the black-and-tan and registered by the United 
Kennel Club of Great Britain, are the redbone, the English 
coonhound, the bluetick, the treeing walker, and the 
plott. As their name suggests, coonhounds were devel- 
oped to hunt raccoons, although various breeds have 
been used to hunt opossums, mountain lions, and bears. 

The black-and-tan was developed by crossing blood- 
hounds and foxhounds. The breed, which was officially 





recognized by the American Kennel Club in 1945, resem- 
bles the bloodhound. It stands up to 69 cm (27 in) high at 
the shoulder, weighs 32-38 kg (70-85 Ib), and has pen- 
dulous ears and an erect sickle tail. The coat is short, 
dense, and black, with tan markings on the chest, legs, and 
muzzle and above the eyes. Black-and-tans trail like blood- 
hounds: by scent, nose close to the ground, and sounding 
off with a deep bellow when the quarry has been treed. 


Black and Tans The Black and Tans, named for 
their khaki uniforms with black caps and black armbands, 
were former soldiers recruited by the British government 
to help put down the Irish nationalist rebellion in 1920. 
Numbering between 6,000 and 7,000, they were rough 
men who used brutal methods in retaliation against the 
terrorist tactics of the IRISH REPUBLICAN ARMY. The Black 
and Tans served until the creation of the Irish Free State 
on Dec. 6, 1921. 
See also: IRELAND, HISTORY OF. 


black widow The black widow, Latrodectus mac- 
tans, is a poisonous spider of the family Theridiidae, or- 
der Araneida. The female, about 1.3 cm (0.5 in) long, is 
glossy black, densely clothed with microscopic hairs, and 
marked with a characteristic red hourglass on the under- 
side of the abdomen. The male, which is rarely seen, is 
smaller than the female and has four pairs of red marks 
along the sides of the abdomen. The black widow is found 
worldwide and in the warmer regions in every state in the 
United States except Alaska and Hawaii; it lives in a vari- 
ety of natural and domestic habitats. Generally the fe- 
males are not aggressive unless agitated, although they 
are prone to bite when guarding an egg sac. This spider is 
venomous, and its bite can be fatal. The diet of the black 
widow consists of insects, spiders, and centipedes cap- 
tured with its web. After mating, the female may ensnare 
and feed upon her mate—hence the name black widow. 


The venomous bite of 
the black widow spider 
causes muscle spasms 
and breathing difficulty 
in humans and may be 
fatal. The female is 
distinguished by a red 
hourglass marking on 
its underside. 


Blackbeard Blackbeard, d. Nov. 22, 1718, was the 
nickname of an English pirate, Edward Teach (or Thatch), 
who attacked ships in the Caribbean and along the Atlan- 
tic coast of North America from 1716 to 1718. He ap- 
parently turned to piracy after a career as a privateer 
during the War of the Spanish Succession (1701-13). 
Operating from a base in North Carolina (with whose gov- 
ernor he shared his booty), Blackbeard terrorized the 
coastal settlements of Virginia and the Carolinas. He was 
killed during a battle with a force from Virginia. 
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blackberry The blackberry Is a trailing to erect bram- 
ble, usually spiny, in the genus Rubus of the Rosaceae 
(rose) family. Blackberries occur throughout the world, 
with the exception of dry desert regions, but the greatest 
number are in the Northern Hemisphere. Commercial 
production is largely limited to the United States, where 
the principal producers are Oregon, Texas, Oklahoma, 
and Arkansas. Important types are Thornless Evergreen, 
Marion, Boysen, Olallie, Cherokee, Comanche, Cheyenne, 
Humble and Darrow. Loganberry is a trailing type with 
purplish fruit that is different in many respects from oth- 
er blackberries; most taxonomists consider it a true and 
separate species. 
See also: FRUITS AND FRUIT CULTIVATION. 


blackbird Blackbird is the common name for about 
25 species of birds of the New World family Icteridae, 
which also includes orioles and bobolinks, and for several 
unrelated Old World birds of the THRUSH family, Turdidae. 
American blackbirds range from 20 to 28 cm (8 to 11 in) 
long and have pointed bills and rounded tails. Males are 
typically black, and some have markings in bright colors. 
Females may be brown, grayish, or mottled. The red- 
winged blackbird Agelaius phoeniceus male has flashing- 
red shoulder patches, for example, and the female is 
brown and striped; they are abundantly distributed over 
the marshes and upland fields of most of North America. 
Many blackbirds are gregarious and nest in colonies; two 
to seven eggs are laid. They feed on insects, seeds, and 
grain. The common blackbird of the Old World resembles 
the duller species of American blackbirds but is actually a 
thrush related to the American robin. 





The blackberry, a bramble related to the raspberry and dewberry, 
produces thorny, climbing branches and delicate flowers. Its fruit 
is used to make pies, jellies, jams, and preserves. The Darrow 
variety, shown here, is popular in the northeastern United States. 


blackbody radiation A blackbody is an object that 
absorbs all the energy that falls upon it. Because it re- 
flects no light, it would appear black to an observer. (No 
perfect blackbody exists in nature, but surfaces coated 
with carbon black or soot absorb 97 percent of incident 
energy.) A blackbody is also a perfect emitter. At any 
specified temperature, a blackbody emits, in each part of 
the electromagnetic spectrum, the maximum energy ob- 
tainable from any radiator because of its temperature 
alone. Such emitted energy has characteristic energy dis- 


Blackbirds are among the most populous of all birds, with some winter flocks numbering in the millions. (Left to right, with male in 
foreground): the yellow-headed blackbird, the only North American bird with a yellow head and a black body; the red-winged blackbird; 


and the brewer's blackbird. 
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tribution properties and is called blackbody radiation. 
Comparison of radiation emitted by real objects with that 
of a theoretically ideal blackbody can give information 
about the thermodynamic properties of materials. Also, 
the ability to accurately explain blackbody radiation en- 
ables scientists to test the validity of physical laws. 

Toward the end of the 19th century, intensive studies 
were made to correlate the energy and spectral distribu- 
tion of blackbody radiation. In 1879, Josef Stefan dis- 
covered through experimentation that the radiant energy 
iS proportional to the fourth power of absolute tempera- 
ture. The same conclusion was reached in 1884 by an- 
other Austrian physicist, Ludwig BOLTZMANN, from theo- 
retical considerations; thus this property of blackbodies is 
now known as the Stefan-Boltzmann law. 

Physicists encountered a major difficulty, however, 
when they tried to calculate the energy radiated from a 
blackbody at a single, specified wavelength A. The clas- 
sical methods of physics—the laws of motion of particles, 
and Maxwell’s equations (see MAXweLL, JAMES CLERK) for 
electromagnetic waves—proved unsatisfactory. The En- 
glish scientists Lord Kayleigh and James Jeans, for exam- 
ple, predicted that as A approached zero, blackbody en- 
ergy would become infinite—an impossibility that be- 
came known as the “ultraviolet catastrophe.” Resolution 
of these problems came with the development of QUANTUM 
MECHANICS. 

See also: PHOTOELECTRIC EFFECT; THERMODYNAMICS. 


Blackfoot The Blackfoot Indians of North America 
inhabited much of Montana and parts of neighboring Ca- 
nadian provinces in the early 19th century. Traditionally a 
loose confederation of Algonquian-speaking peoples of 
the Great Plains, they are divided into three main tribes: 
the Blackfeet (Siksika), the Piegan (Pikuni), and the 
Blood (Kainah). 

Blackfoot Indians used the conical skin tent, or tepee, 
for shelter and relied on buffalo, antelope, moose, and 
deer for food and skins. They hunted and fought on 
horseback and practiced horse stealing from their ene- 
mies, seen as an emblem of prowess and prestige. Horses 
were counted as wealth and offered in marriage to the 
bride’s family. The taking of multiple wives was prevalent 


and insured a livelihood for women in a society whose 
male population was often reduced greatly in intertribal 
warfare. The SUN DANCE was an important tribal ritual led 
by an aged medicine woman who also presided in the 
sweat lodge ceremony and the buffalo tongue ceremony, 
a sacramental ritual still practiced by the Blood. An esti- 
mated 15,000 Blackfeet now live in Canada; in the Unit- 
ed States they number about 10,000. Many engage in 
ranching. 


blackjack Blackjack, also known as twenty-one, Is 
among the most widely played card games. Using one to 
Six 52-card decks shuffled together, the dealer begins by 
giving one card face down to each player, including him- 
self or herself, in clockwise order. Next, each player is 
dealt another card face down and the dealer a second 
card face up. Each player, in turn, may then request a 
“hit,” that is, an additional card dealt face up; this may 
be done as often as the player wishes. The object is to 
amass cards that total 21 or as close to that number as 
possible without exceeding 21. Aces count 1 or 11, at the 
holder’s discretion. Face cards and 10s count 10, and all 
other cards count their numerical value. A player loses 
automatically if his or her cards total more than 21. Bets 
are placed before each new hand is dealt. If a player’s 
first two cards total 21, that player is said to have a natu- 
ral, or a blackjack, and wins immediately unless the deal- 
er also has a natural. In that case, they tie. A player may 
stop taking additional cards at any point; the dealer must 
“hit” if his or her total count is below 17, and must stop 
if it is 17 or more. 


blacklist A blacklist is a list of persons or companies 
that a particular organization wishes to BoYcoTT or dis- 
criminate against. Governments in wartime have com- 
piled blacklists of firms in other countries suspected of 
dealing with the enemy. Blacklists have been used by 
employers against Suspected union organizers and by 
unions against employers. In the 1950s, motion picture 
companies and radio and TV broadcasters placed workers 
accused of pro-Communist sympathies on a blacklist that 
denied many employment for a number of years. 


blackmail Blackmail is the exacting of money from 
someone by threat. In common usage it means taking 
money in exchange for not revealing information about a 
person’s illegal or immoral conduct. The victim may also 
be forced to pay by giving information of a confidential 
nature. The term extortion is often used in connection 
with blackmail; in the strict sense, however, extortion is 
the demanding or taking of payment by a public official in 
return for performing favors. 


Blackmun, Harry A. Harry Andrew Blackmun, b. 
Nashville, III., Nov. 12, 1908, was named to the U.S. 
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Supreme Court by President Nixon in 1970. A graduate 
of Harvard Law School, Blackmun began his career in a 
Minneapolis law firm in 1932. Later he taught at St. Paul 
College of Law and at the University of Minnesota Law 
School. In 1959 he was appointed judge of the U.S. 
Court of Appeals for the Eighth Circuit. Functioning as a 
centrist (some characterized him as a left-leaning moder- 
ate) on the Court, Blackmun took generally conservative 
Stands on criminal law and occasionally on death-penalty 
cases—he held in 1976 that capital punishment was 
constitutional but in 1987 dissented when the Court re- 
jected a racial challenge to the death penalty. Black- 
mun’s positions on affirmative-action matters were liber- 
al. He wrote the historic Roe v. Wape decision (1973), 
which held that state laws prohibiting abortion were illegal. 


Blackpool Blackpool (1981 pop., 148,700) is a re- 
sort city in Lancashire in northwestern England, on the 
coast of the Irish Sea, about 45 km (28 mi) north of Liv- 
erpool. Tourism is the economic mainstay because of 
amusement parks and a large beach, but there is some 
light manufacturing. A small hamlet until the 19th cen- 
tury, Blackpool grew rapidly when the railroad arrived 
(1846) and its long beach was transformed into a popular 
resort. 


Blackshirts Blackshirts was the name of the para- 
military action squads of the Italian Fascist party, orga- 
nized in 1919. These squads, whose uniforms included 
black shirts, broke up strikes and made other violent at- 
tacks on the opponents of fascism. They staged the 
March on Rome (1922) that brought Benito MussoLinı to 
power. Members of the German SS (Schutzstaffeħ, the 
Nazi party’s paramilitary corps, were called Blackshirts. 
See also: SS. 


blacksmith A blacksmith is an artisan who shapes 
and welds iron to produce horseshoes and to make or re- 
pair hardware, tools, utensils, and other objects. The 
blacksmith works in a FORGE. The iron is heated until it is 
white hot, then placed on an anvil, where it is hammered 
into the desired shape. The Industrial Revolution and 
subsequent development of the automobile and machine 
forging led to a great reduction in the number of black- 
smiths. 


Blackstone, Sir William William Blackstone, b. 
July 10, 1723, d. Feb. 14, 1780, an English lawyer, was 
the author of Commentaries on the Laws of England, the 
first comprehensive treatment of the English law and 
constitution. After studying at Oxford, he read law at the 
Middle Temple and in 1746 began to practice at West- 
minster. 

A poor speaker, Blackstone was considered deficient 
in the talents appropriate to an advocate, and he made 
little headway in his profession. After seven years he re- 


turned to teach at Oxford, where in 1753 he introduced 
courses in English law. Until then, common Law had been 
taught only at the Inns oF Court. When the university was 
given an endowment for the study of common law, Black- 
Stone became the first Vinerian professor. In 1761 he 
was elected to Parliament. 

Blackstone’s Commentaries, a collection of his Oxford 
lectures, was published in 1765-69. Remarkable for 
their style, as well as for the way they dealt with a com- 
plex subject as a lucid and organic whole, they were 
widely used in England and abroad until the end of the 
19th century. 


Blackwell (family) The Blackwells were a U.S. family 
that included pioneering, professional women who were 
advocates of women’s rights. Elizabeth Blackwell, b. Feb. 
3, 1821, d. May 31, 1910, was the first woman to obtain 
(1849) a medical degree from a U.S. medical school, Ge- 
neva Medical College. Confronting prejudice when she 
sought a hospital post, Blackwell opened (1857) the New 
York Infirmary for Women and Children. She later went 
(1869) to England, her birthplace, where she helped 
found the London School of Medicine for Women. Her 
younger brother, Henry Brown Blackwell, b. May 4, 
1825, d. Sept. 7, 1909, was a speaker for women’s suf- 
frage. He married feminist Lucy STONE and with her edit- 
ed the Woman’s Journal from 1872. Their daughter, Al- 
ice Stone Blackwell, b. Sept. 14, 1857, d. Mar. 15, 
1950, also edited the journal from 1881 to 1916 and 
wrote a biography of her mother (1930). 

Antoinette Louisa Brown Blackwell, b. May 20, 1825, 
d. Nov. 5, 1921, the wife of Henry and Elizabeth Black- 
well’s brother, Samuel, was the first woman to be or- 
dained a minister in the United States. After graduating 
(1850) from theological seminary, she was refused ordi- 
nation because of her sex. In 1853 she was ordained 
pastor of the Congregational Church in South Butler, 
N.Y., but soon resigned to become a Unitarian. 


bladder, urinary = The urinary bladder is a hollow sac 
for the storage and release of urine. When the bladder is 
filled with urine brought to it from the kidneys by tubes 
called ureters, pressure on sensory nerve endings in the 
bladder wall causes a desire to micturate. Micturition, the 
passing of urine from the bladder into the urethra and out 
of the body, begins with the voluntary or involuntary re- 
laxation of circular muscles, or sphincters, that surround 
the urethra at the point where it joins the bladder. Urine 
is then propelled from the body by reflex contraction of 
muscles in the bladder wall. 


bladderwort Bladderworts are small carnivorous 
plants belonging to the genus Utricularia of the bladder- 
wort family, Lentibulariaceae. They get their name from 
bladderlike structures on their stems and leaves that 
serve as traps for insects and larvae and also help to keep 


aquatic forms afloat. Species of bladderworts grow | 
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throughout the world. Most are aquatic, but some tropical 
species are terrestrial or grow on other plants and have 
beautiful orchidlike flowers. The flowers of aquatic forms 
are inconspicuous and float on the surface of the water; 
the extensive roots may be up to 1 m (3 ft) long. 

The bladder of the bladderwort is a sac that has an 
opening, or trapdoor, and a trigger mechanism to open 
the door. Aquatic insects or larvae trip the trigger mecha- 
nism, causing the trapdoor to open and allowing the prey 
to be swept into the bladder in a stream of water. The 
trapdoor subsequently closes. Digestive enzymes in the 
bladder degrade the trapped material and allow the plant 
to use it for nutrients. 


Blaine, James Gillespie The most popular Re- 
publican of his time, James Gillespie Blaine, b. West 
Brownsville, Pa., Jan. 31, 1830, d. Jan. 27, 1893, 
served as U.S. congressman, senator, secretary of state, 
and presidential candidate. He was an important architect 
of his party’s electoral success during the 1880s and '90s. 

Blaine went into Republican politics in Maine in the 
1850s and served (1859-62) in the state legislature. 
From 1863 to 1876 he sat in the U.S. House of Repre- 
sentatives, serving as speaker (1869-75). Blaine was 
moderate on Reconstruction issues. He led the Half- 
Breed faction of the Republicans in a feud with the Stal- 
wart faction of Roscoe CoNnKLING, and the opposition of 
the Stalwarts helped to deny him presidential nomina- 
tions in 1876 and 1880. 

As a leading contender for his party’s nomination in 
1876, Blaine became embroiled in charges of corruption 
relating to an Arkansas railroad and the “Mulligan Let- 
ters” that bore on his involvement. Whatever his actual 
role, the episode made him unacceptable to reformers of 
the day. This blow to his reputation probably cost him the 
nomination in 1876 and hurt his chances again in 1880. 
President James A. GARFIELD named him secretary of 
State in 1881, but Garfield’s term in office was too brief 
to allow Blaine to develop a foreign policy. In the months 
of his secretaryship he gave evidence of his interest in an 
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isthmian canal, Pan-Americanism, and reciprocal trade. 
After Garfield was assassinated, Blaine resigned. 

In 1884 the Republicans at last selected Blaine as 
their presidential candidate to run against the Democrat 
Grover CLEVELAND. Blaine was narrowly defeated, but he 
had run better than his party and had laid the basis for its 
success four years later. As the preeminent spokesman 
for a protective tariff, he helped to make that issue a cen- 
tral part of Republican doctrine. He was not a candidate 
in 1888, but supported Benjamin HARRISON, who made 
him secretary of state again in 1889. 

As secretary, Blaine convened the first Pan-American 
conference in 1889, looked toward the annexation of Ha- 
wall, and succeeded in getting reciprocal trade provisions 
included in the McKinley Tariff of 1890 (see TARIFF ACTS). 
When his relations with Harrison deteriorated, he re- 
signed on June 4, 1892. 


Blair (family) Two generations of the Blair family were 
active in American politics during the 19th century. 
Francis Preston Blair, b. Abingdon, Va., Apr. 12, 1791, 
d. Oct. 18, 1876, was the son of James Blair, attorney 
general of Kentucky (1796-1816). Francis Preston Blair 
became a prominent Jacksonian newspaper editor in 
Kentucky and was brought to Washington by Amos KEN- 
DALL to edit the Washington Globe, the semiofficial Dem- 
ocratic organ. Because of his antislavery views he later 
joined the Republican party and organized the abortive 
Hampton Roads peace conference (Feb. 3, 1865). 

His son Francis Preston Blair, Jr., b. Lexington, Ky., 
Feb. 19, 1821, d. July 9, 1875, practiced law in St. 
Louis and was instrumental in keeping Missouri in the 
union. During the Civil War he held a command under 
Gen. William T. Sherman. Another son, Montgomery 
Blair, b. Franklin County, Ky., May 10, 1813, d. July 27, 
1883, acted as counsel in the Dred Scott case (see DRED 
SCOTT Vv. SANDFORD). AS postmaster general under Lincoln, 
he introduced postal money orders and free urban mail 
delivery. Critical of radical RECONSTRUCTION, Montgomery 
Blair and his brother and father became Democrats after 
the Civil War. 


Blair, James James Blair, b. 1656, d. Apr. 18, 
1743, was a missionary of the Church of England to colo- 
nial Virginia and the founder and first president of Wil- 
lam and Mary College, Williamsburg, Va. As the desig- 
nated commissary of the bishop of London (1689), he re- 
quested (1691) the chartering of a college to ensure a 
learned ministry. Blair’s interests later turned to political 
concerns; from 1694 he was a member of the governor’s 
council. 


Blake, Edward Edward Blake, b. Adelaide township, 
Upper Canada (now Ontario), Oct. 13, 1833, d. Mar. 1, 
1912, was a Canadian political leader who served as pre- 
mier of Ontario (1871-72), federal minister of justice 
(1875-77), and national leader of the Liberal party 
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(1880-87). Although expert in constitutional law, he 
failed to inspire party loyalty and led the Liberals to de- 
feat in two elections (1882, 1887). He later sat (1892- 
1907) in the British parliament as an Irish nationalist. 


Blake, Eubie Once a ragtime pianist, James Hubert 
“Eubie” Blake, b. Baltimore, Md., Feb. 7, 1883, d. Feb. 
12, 1983, had a long career in popular music, primarily 
as a composer. Together with his longtime vaudeville 
partner, the songwriter Noble Sissle, Blake wrote the 
trend-setting musical Shuffle Along (1921), which be- 
came the most successful black show on Broadway, run- 
ning for 504 performances. Two of his show tunes, 
“Memories of You” and “I’m Just Wild about Harry,” be- 
came standards. He continued to work intermittently un- 
til he was “rediscovered” in 1969, when John Hammond 
produced the album The Eighty-Six Years of Eubie Blake. 


Blake, Nicholas see Day-Lewis, C. 


Blake, Robert Robert Blake, b. 1599, d. Aug. 7, 
1657, one of England’s greatest admirals, established 
the naval supremacy of Oliver Cromwell’s Commonwealth 
over the Dutch and Spanish. He earned his first laurels by 
resolute defense of Lyme and Taunton for the parliamen- 
tarians in the ENGLISH CiviL War. Entrusted with the de- 
moralized parliamentarian navy in 1649, he nevertheless 
destroyed the royalist fleet. The first ANGLo-DUTCH WAR 
(1652-54) consisted largely of Blake’s victories over the 
ably led Dutch fleets. In 1655, Blake ravaged the pirate 
strongholds of the Barbary States, and in the winter of 
1656-57 he blockaded the entire Spanish coast. His last 
naval action was to destroy a Spanish fleet at Tenerife, 
Canary Islands, in April 1657. 


Blake, Toe As a hockey player and coach, Hector 
“Toe” Blake, b. Victoria Mines, Ontario, Aug. 21, 1912, 
was associated with 11 Stanley Cup championship 
teams. As a left wing on the Montreal Canadiens (1936- 
48), Blake earned Hall of Fame recognition. He retired as 
a player with 235 goals, 292 assists, and trophies for 3 
Stanley Cup championships. He also served for 13 years 
as the Canadiens’ coach, during which period the team 
won 8 Stanley Cups, including 5 (1956-60) in a row. 


Blake, William William Blake, a visionary English 
poet and painter who was a precursor of English romanti- 
cism, combined the vocations of engraver, painter, and 
poet. Born Nov. 28, 1757, the son of a London hosier, 
Blake spent all of his relatively quiet life in London except 
for a stay at Felpham, on the southern coast of England, 
from 1800 to 1803. Educated at home, Blake was sent 
at age ten to a drawing school. Later he was apprenticed 
to the engraver James Basire. From sketching frequently 
at Westminster Abbey, he developed an interest in the 
Gothic style, which he combined with a taste for the art of 
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William Blake’s watercolor The Beating of Achan (c. 1800) 
illustrates what Blake called the “cruelties of Moral Law.” The 
first of the great English romantic poets, Blake proclaimed the 
primacy of imagination and freedom over reason and law. (Tate 
Gallery, London.) 


Raphael, Michelangelo, and Albrecht Durer. He exhibited 
his first art work in 1780, married Catherine Boucher in 
1782, and published his first poems, Poetical Sketches, 
in 1783. He quickly withdrew them from circulation, 
however, apparently offended by the condescending pref- 
ace written by a patron. This volume contained the only 
poems Blake published by conventional means. Although 
book 1 of an unfinished poem called The French Revolu- 
tion (1791) was set up in type, it was never issued. 

Blake produced and published his other works him- 
self, by using his own unique method of engraving both 
illustration and text on copper plates and coloring the 
printed volumes by hand. He executed numerous engrav- 
ings for books by others as well as watercolors and other 
kinds of paintings. Blake gave only one private exhibition, 
for which he wrote a Descriptive Catalogue (1809), but 
the show was a failure. 

The earliest of Blake’s well-known works is Songs of 
Innocence (1789), a series of lyrics in the deceptively 
Simple form of children’s poems. He reprinted them in 
1794, adding a complementary series, Songs of Experi- 
ence. Blake wrote, but never published, a number of ad- 
ditional short poems, including the cryptic “Mental Trav- 
eller” and an unfinished poem on the acts of Jesus enti- 
tled “The Everlasting Gospel.” For the most part, though, 
he concentrated on producing longer engraved works, 
most of which have astonishing illustrations and form a 
huge, cosmic drama of titanic powers who war among 











themselves, with their wives, and with views of reality dif- 
ferent from their own. The best known of these so-called 
Prophetic Books are Mi/ton (c.1802-08) and Jerusalem 
(c.1804-20), both engraved, and the unfinished Va/a; or, 
The Four Zoas, written about the same time and discov- 
ered in manuscript only in 1893. 

Earlier, Blake had executed a number of so-called mi- 
nor prophecies, which extend the concepts of innocence 
and experience, as in Tirie/ (c.1789, unengraved) and 
The Book of The! (1789). Blake followed these with Vi- 
sions of the Daughters of Albion (1793), in which he of- 
fered radical views on sex, religion, and politics. Other 
works look forward to the later prophecies by introducing 
his “giant forms” in symbolical and historical poems 
heavily influenced by the Bible. The most notable of 
these are America (1/93), Europe (1794), Urizen 
(1794), Ahania (1795), and Los (1795). The Marriage of 
Heaven and Hell (c.1792), a work that combines prose 
and verse, story, proverb, and argument, is especially im- 
portant. 

Blake left no poetry written after about 1818, but he 
remained active as an engraver and artist. Among his 
greatest works of this period are the illustrations for 
Dante’s Divine Comedy, the Book of Job, and Thornton's 
translation of Vergil. After his death, on Aug. 12, 1827, 
and that of his wife four years later, Blake’s works were 
dispersed, and several are thought to have been de- 
stroyed. 

Influence. Blake’s work was not well known in his life- 
time, but his influence is apparent in the work of several 
painters who knew him when he was an old man, particu- 
larly Samuel Palmer. He also influenced the Pre-Rapha- 
elite painters of the 19th century, and his first editor was 
W. B. Yeats, who knew much of his poetry by heart. 
James Joyce, D. H. Lawrence, and Joyce Cary found in- 
spiration in his writings, and he has had considerable in- 
fluence on modern literary criticism through the work of 
Northrop Frye. Of those who actually knew Blake, Palmer 
left this estimate of him: “In him you saw the Maker, the 
Inventor... He was energy itself and shed around him a 
kindling influence, an atmosphere of life, full of the 
idea.... He was a man without a mask.” 


Blakelock, Ralph Albert [blayk’-lahk] The Ameri- 
Can painter Ralph Albert Blakelock, b. New York City, 
Oct. 15, 1847, d. Aug. 9, 1919, broke from the long-es- 
tablished realism of the Hudson River school by creating 
landscapes of the imagination in which poetic mood was 
paramount. 

Blakelock’s works are characterized by dark colors, 
broadly defined forms that show little pictorial detail, and 
richly textured surfaces. He often painted moonlit scenes 
with the foliage of trees silhouetted against a shimmering 
sky, as in Moonlight Sonata (c.1883-88; Museum of 
Fine Arts, Boston). He persisted in his subjective style 
despite critical hostility and poor sales. The years of dis- 
couragement finally brought on a mental collapse in 
1899, and he was confined to asylums until his death. 
lronically, his work suddenly achieved recognition in 


BLANCHARD, JEAN A 


1900, although neither Blakelock nor his family gained 
materially from this belated fame. 


Blanc, Louis [blahn] Louis Blanc, b. Oct. 29, 1811, 
d. Dec. 6, 1882, was a Parisian journalist and one of the 
most influential of the early French socialists. France’s 
Salvation, he believed, lay in establishing a democratic 
republic and organizing producer cooperatives that would 
guarantee the right to work to every citizen. His writings— 
of which Organization of Labor (1840) was the most in- 
fluential—implanted socialist ideas among French work- 
ers and shaped their demands in the REVOLUTIONS OF 1848. 
In February 1848, after the overthrow of King Louis 
Philippe, Blanc became a member of the provisional gov- 
ernment of the Second Republic. Following the workers’ 
Insurrection of June 1848, Blanc fled to England to avoid 
prosecution. Although he returned to Paris and to political 
life in 1870, he never again played an important role. 


Blanc, Mont Mont Blanc, the highest peak in the 
Alps, is located in the Haute-Savoie department of south- 
eastern France on the French-ltalian border. It is part of 
the 48-km-long (30-mi) Alpine massif also known as 
Mont Blanc. The highest peak in Europe except for Mount 
Elbrus in the Caucasus, it has an elevation of 4,807 m 
(15,771 ft). The northwest, or French, side of the massif 
Slopes moderately and has many glaciers, including the 
Mer de Glace. The massif drops steeply on the Italian 
Side. The first ascent was made in 1786. One of the 
longest vehicular tunnels in the world, the 12-km (7.5- 
mi) Mont Blanc tunnel, passes through the mountain. 
Two observatories are located on Mont Blanc for glacier 
Study, and nearby are many resort hotels. 


Blanchard, Doc Felix “Doc” Blanchard, Jr., b. Mc- 
Coll, S.C., Dec. 11, 1924, achieved fame as a football 
player for the U.S. Military Academy (West Point). A full- 
back, he was the power-running “Mr. Inside” who com- 
plemented breakaway threat Glenn Davis, “Mr. Outside,” 
as West Point went undefeated in three consecutive sea- 
sons (1944-46). Blanchard scored 38 touchdowns dur- 
ing that time. In 1945 he won the Heisman Trophy as the 
best college football player in the country and the Sulli- 
van Award as the best amateur athlete. Blanchard rose to 
the rank of colonel before retiring from the army in 1971. 


Blanchard, Jean Jean Pierre François Blanchard, b. 
July 4, 1753, d. Mar. 7, 1809, a French aeronaut, is best 
known for his many pioneering BALLOON flights. On Jan. 7, 
1785, Blanchard, along with Dr. John Jeffries, an Ameri- 
can physician, made the first flight over the English 
Channel. He was credited with numerous firsts, including 
the first balloon flights in the United States, Germany, 
and the Netherlands. In addition to his balloon flights, 
Blanchard attempted to develop manually powered air- 
planes and helicopters, but was unsuccessful. In 1785 
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he lowered small animals from balloons via parachutes to 
entertain watching crowds, foreshadowing the epic para- 
chute descent of André J. Garnerin (1769-1823) in 1797. 


Bland-Allison Act The Bland-Allison Act of 1878 
remonetized silver on a limited basis in the United States. 
It was named for its two sponsors, Rep. Richard P. Bland 
of Missouri and Sen. William Allison of lowa. The law, 
passed over the veto of President Rutherford B. Hayes, 
authorized the government to purchase between $2 mil- 
lion and $4 million worth of silver monthly for coinage. It 
pegged the price of silver at one-sixteenth that of gold. 
The act was a compromise between the FREE SILVER radi- 
cals, who wanted unlimited coinage of silver, and the 
more conservative advocates of a strict gold standard. The 
Bland-Allison Act was replaced in 1890 by the Sherman 
Silver Purchase Act, which allowed increased coinage of 
Silver. 


Blanda, George Placekicker and quarterback 
George Frederick Blanda, b. Youngwood, Pa., Sept. 17, 
1927, scored more points—2,002—than any player in 
professional football history. Blanda’s career, with 4 
teams, continued past his 48th birthday: Chicago Bears 
(1949, 1950-58), Baltimore Colts (1950), Houston Oil- 
ers (1960-66), and Oakland Raiders (1967-75). His 
teams won league titles in 1960, 1961, and 1967. Blan- 
da’s scoring comprised 9 touchdowns (54 points), 335 
field goals (1,005 points), and 943 points after touch- 
downs, the last still a record. His other all-time records 
include 340 games played. He was elected to the Hall of 
Fame in 1981. 


blank verse Blank verse is unrhymed iambic pen- 
tameter lines, composed of ten syllables of alternating 
Stress or accent. A versatile medium, blank verse was 
modeled after classical Greek and Roman poetry. It has 
been used in English and continental verse drama and 
narrative poetry since the 16th century. 

Henry Howard, earl of Surrey, brought blank verse 
from Italy to England with his partial translation of 
Vergil’s Aeneid (c.1550). MarRLowe used blank verse to 
good effect in his plays, but SHAKESPEARE was the first 
English master of the form. His sure-handed use of met- 
rical variations, runover lines, and feminine endings in 
such works as Hamlet (c.1600) and The Tempest 
(c.1611) made blank verse even more flexible. Later ex- 
amples of blank verse include Milton’s Paradise Lost 
(1667), Keats’s Hyperion (1820), Tennyson’s /dy/ls of 
the King (1888), and T. S. Eliot’s verse plays (in part). 

See also: VERSIFICATION. 


Blankers-Koen, Fanny Francina “Fanny” Blank- 
ers-Koen, b. Apr. 26, 1918, is a former Dutch track star 
who won four gold medals in the 1948 Olympic Games at 
age 30 after her career had seemingly been cut short by 


World War II. She began competing when she was 17, 
but after the Germans overran Holland her competition 
was restricted. Nevertheless, she became a world-class 
competitor in the 100-meter sprint, the 80-meter hurdles 
(tying world records in both events), the high jump, and 
the long jump. In the 1948 games, Blankers-Koen, then 
the mother of two, won the 100- and 200-meter sprints 
and the hurdles, and led her team to a 400-meter relay 
victory. Between 1938 and 1951 she set world records in 
seven individual events. 


Blanqui, Louis Auguste [blahn-kee'] Louis Au- 
guste Blanqui, b. Feb. 1, 1805, d. Jan. 1, 1881, was a 
prominent French revolutionist. He maintained that the 
workers needed to be led by a small, dedicated minority 
and that a successful revolution would have to establish a 
temporary dictatorship in order to carry out the necessary 
transformation of society—views that were later adopted 
by Vladimir Illich LENIN and the Soviet Communists. 

Blanqui studied law and medicine but became in- 
creasingly involved in politics. He organized secret re- 
publican societies and was twice imprisoned (1831, 
1836) for this activity. He was imprisoned for 9 years af- 
ter leading an armed assault on the city hall in Paris in 
1839. Released in 1848, he served (1849-59) another 
prison term for his activities during the REVOLUTION OF 
1848. 

Sentenced once again in 1861, Blanqui escaped pris- 
on to Belgium in 1865, where he studied, wrote essays 
(collected in the important Critique sociale, 1885), and 
plotted future insurrections. He returned to Paris in 
1870, leading his followers in two efforts to overthrow the 
government in the space of three months. Imprisoned 
again in 1871-79, he could not take part in the great up- 
rising Known as the CoMMUNE OF Paris in 1871, although 
he was elected its president. Blanqui continued his revo- 
lutionary campaigning until his death. 


Blantyre [blan-tyr’] Blantyre is a city in southern 
Malawi, southeastern Africa, with a population of 
402,500 (1987). It is the administrative center for the 
region as well as a chief trade and industrial center, pro- 
cessing tobacco, tung oil, and timber. {n 1956 the city 
was combined with Limbe to form the largest urban area 
in Malawi. 


Blarney stone Built into the southern wall of Blar- 
ney Castle, in County Cork, Ireland, the Blarney stone is 
supposed to endow those who kiss it with the gift of elo- 
quence. According to legend, the castle was once saved 
from attack through flattery and cajolery; hence, the 
power of the stone, and the word blarney. 


blast furnace The blast furnace is a device in which 
sufficient heat is generated to reduce iron ore to a rela- 
tively pure molten metal. It was first developed in a crude 





| 


ti 
i 





BLEACHES AND BRIGHTENERS R73 





form during the Middle Ages, but significant improve- 
ments during the 20th century led to great increases in 
iron production. 

The modern blast furnace is essentially a giant stove 
lined with firebrick, with a stack more than 30 m (100 ft) 
in height and 12 m (40 ft) in diameter at the hearth. Iron 
ore, COKE, and limestone, introduced at the top of the verti- 
cal stack, are met by rising hot gas formed by combustion 
of the coke with preheated air blown in through openings at 
the base of the stack. The burning of the coke produces 
carbon monoxide and reduces the iron oxide to iron. The 
limestone removes impurities by combining with them and 
forming a molten mass, called slag, that is drained off. 

See also: IRON AND STEEL INDUSTRY. 


Blatch, Harriot Eaton Stanton Harriot Eaton 
Stanton Blatch, b. Seneca Falls, N.Y., Jan. 20, 1856, d. 
Nov. 20, 1940, was a leading women’s rights activist. A 
daughter of suffragist Elizabeth Cady Stanton and a grad- 
uate (1878) of Vassar College, she formed (1907) the 
Equality League of Self-Supporting Women (later the 
Women’s Political Union), which initiated the drive to 
achieve the vote in New York State. The group subse- 
quently shifted attention to the struggle for a federal suf- 
frage amendment and joined the National Woman’s party. 
Blatch acted as an administrator for wartime agencies 
during World War | and afterward continued to work for 
women’s rights and other liberal causes. 


Blaue Reiter, Der [blow-e ry’-tur, dayr] Der Blaue 
Reiter (German for “the blue rider”) was a group of art- 
ists, formed in Munich in December 1911, that signifi- 
cantly influenced the early development of MODERN ART. 
The group’s cofounders, Wassily KANDINSKY and Franz 
Marc, sought to evolve an art that reflected in its expres- 
sionistically oriented forms and colors a new, more ab- 


Franz Marc’s The Blue Horse (1912) typifies the Blaue Reiter 
group's use of brilliant color, especially blue. (Saarland Museum, 
Saarbrticken.) 





Stract conception of the universe. The group took its 
name from a painting by Kandinsky, Le cavalier bleu. 

To promote artistic freedom and provide a forum for 
presenting new forms, Der Blaue Reiter held two exhibi- 
tions in Munich, one in the winter of 1911 and one in the 
spring of 1912; both were summaries of French, German, 
Russian, and Swiss avant-garde movements with no sty- 
listic common denominator. As part of their educational 
mission, they published (1911) Der Blaue Reiter Alma- 
nac, with essays by artists and critics surveying art, litera- 
ture, theater, and music. A final Blaue Reiter exhibition 
was held in Berlin in late 1913. 

With the outbreak of World War |, the association dis- 
solved. A large collection of paintings and memorabilia of 
Der Blaue Reiter is in the Lenbachhaus, Munich. 


Blavatsky, Helena Petrovna [bluh-vat’-skee, hel- 
ay’-nuh pet-rohv’-nuh] Madame Helena Petrovna Bla- 
vatsky, b. Russia, Aug. 12, 1831, d. May 8, 1891, was 
the principal founder of the Theosophical movement. 
Traveling extensively in Asia, she met spiritual teachers 
who, she claimed, taught her the mysteries of the occult 
and chose her to spread the teachings of THEOSOPHY. Tak- 
ing citizenship in the United States, Blavatsky became an 
outspoken defender of SPIRITUALISM, Challenging both re- 
ligious dogma and scientific materialism. The Theosophi- 
cal movement that she and her collaborators founded 
(1875) in New York was organized to promote universal 
brotherhood; to study all great religions, philosophies, 
and sciences; and to investigate the unexplained laws of 
nature and the psychic powers of human beings. 


bleaches and brighteners Bleaches and bright- 
eners are chemical substances used to enhance the ap- 
pearance, specifically the whiteness, of certain materials. 
Paper, textiles, and flour are bleached industrially. 
Brighteners are applied industrially to whiten paper, tex- 
tiles, and plastics. Both bleaches and brighteners play an 
important role in home laundry: bleaches remove stains, 
and brighteners enhance the whiteness of washed fabrics. 

Bleaches remove unwanted colored substances by 
transforming them into colorless materials. They do so ei- 
ther by oxidation or by reduction (see OXIDATION AND REDUC- 
TION). The most common oxidizing bleaches are CHLORINE or 
PEROXIDE, each in various chemical combinations. Reducing 
bleaches are important in the bleaching of wood pulp. 

Color in organic materials is the result of light absorp- 
tion by certain chemical configurations, called chro- 
mophores, in the molecule. Oxidizing and reducing 
bleaches eliminate chromophores so that the end prod- 
ucts are colorless. 

Brighteners—also called optical bleaches or fluores- 
cent whitening agents (FWAs)—are complex organic mol- 
ecules similar in structure to chemical dyes that are in 
many detergents. FWAs absorb radiation in the invisible 
near-ultraviolet region of the spectrum and reemit it in 
the blue region of the visible spectrum, giving fabrics a 
whiter appearance. 
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bleeding heart The common bleeding heart, Dicen- 
tra spectabilis, is a hardy spring-flowering perennial pop- 
ular for its graceful form and beautiful blooms. Its outer 
petals are rosy red (rarely white) and heart shaped, thus 
suggesting its name, and the inner petals are white. The 
bleeding heart grows to a height of 0.6 m (2 ft). The plant 
remains in bloom for about 6 weeks, thriving in partial 
shade and with an adequate supply of moisture. It is a 
member of the family Fumariaceae. 





The common bleeding heart, which has divided leaves, yields 
rows of heart-shaped flowers that hang from slender branches. 


blenny [blen’-ee] Blenny is the common name for 
perchlike fish of the family Blennidae that are found pri- 
marily in marine waters. Some fish in other families are 
also known as blennies. 

The family Blennidae can be divided into two major 
subfamilies, based largely on diet and teeth arrangement. 
The Blenniae feed chiefly on bristle worms, crustaceans, 
and mollusks and have special teeth for tearing and 
chewing. The Salariinae, on the other hand, have sharp, 
movable teeth that they use to scrape algae from rocks. 

The most distinctive physical characteristics of blen- 
nies are branching tentacles on the heads of some spe- 
cies. Others have a lobe of skin, or comb, that is shaped 
like a helmet. Many species can change color rapidly, 
adopting up to six different color phases for camouflage 
or to threaten rivals during courtship. 

In aquariums blennies are alert and appear to be in- 
telligent. Scientists have shown that blennies can be 
taught to come for food at certain places; to distinguish 
objects by their color, brightness, shape, or size; and even 
to tell the difference between such letters as U and E, 
and W and L. 

Vision is the blenny’s most important sense; it is es- 
sential to obtaining food. Skin divers have reported that 


blennies on the rocky coast of the Mediterranean swim 
toward moving objects, half leaping along the bottom on 
their fins; then, supported by their fins, they observe the 
objects closely. 

Several species of blennies are amphibious. Lophalticus 
kirkii, from the Red Sea and from Africa’s east coast, leaves 
the water to feed on algae-covered rocks. These blennies 
are protected from the rough, rocky surface by their horny 
skins and by a secretion of slime on the skin. Amphibious 
blennies also have a larger-than-normal thyroid gland. 


Blériot, Louis [blayr-ee-oh’] The Frenchman Louis 
Blériot, b. July 1, 1872, d. Aug. 2, 1936, is best re- 
membered for his pioneering 39.7-km (23.5-mi) flight 
across the English Channel on July 25, 1909. For ac- 
complishing this feat, he won the £1,000 prize put up by 
the Daily Mail, a London newspaper. 

Blériot had experimented with various configurations 
before settling on the layout of the No. Xl, a monoplane 
with a wheeled landing gear and externally braced wing. 
Variations of this design were used throughout the world 
before and during World War |. During the war, Blériot 
helped create the SPAD concern (see SPAD), a company 
responsible for many of the finest French fighters. 


blesbok [bles’-bahk] The blesbok, or blesbuck, Da- 
maliscus dorcas philippsi, is an antelope, in the family 
Bovidae, order Artiodactyla. It is about 140 cm (55 in) 
long and 85 cm (34 in) high at the shoulders, with a 
Sloping back. The blesbok weighs about 113.5 kg (250 
Ib) and has a soft, reddish brown coat, a brown rump, and 
dark-brown legs. Both sexes have backward-curved, lyre- 
shaped horns. Blesboks are native to arid grasslands of 





The blesbok is 
an antelope 
common to the 
southern 
African 
grasslands. 
Blesbok, an 
Afrikaans word, 
refers to the 
blaze of white 
on its face. 
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southern Africa and are one of the fastest antelope in Af- 
rica. They have been semidomesticated in nature pre- 
serves and are also raised for their highly prized meat and 
trophy heads. 


Bligh, William [bly] A British naval officer and colo- 
nial governor, William Bligh, b. Sept. 9, 1754, d. Dec. 7, 
1817, is remembered chiefly in connection with the mu- 
tiny on the Bounty, only one incident in an unusually ad- 
venturous career. Bligh first saw service on Capt. James 
Cook’s last voyage (1776-80). While he navigated in an 
open boat to Timor, following the Bounty mutiny on Apr. 
28, 1789, Bligh charted part of the northeast coast of 
New Holland (Australia). After two more voyages to the 
South Pacific and service under Horatio NELSON in the 
wars with France, Bligh was appointed (1805) the gover- 
nor of New South Wales. His fight with corruption made 
him extremely unpopular in the colony and Jed to an army 
mutiny (1808). The mutineers were punished, and Bligh 
died a vice admiral. 


blight see DISEASES, PLANT 


blimp see AIRSHIP 


blind, education of the Until the beginning of the 
20th century, residential schools in the United States 
provided education for visually handicapped children. 
Three such schools, founded in the 1830s and still oper- 
ating, are the Perkins School! for the Blind, in Watertown, 
Mass.; the New York Institute for Special Education, in 
the Bronx, N.Y.; and the Overbrook School for the Blind, 
in Philadelphia. In the late 1980s over 50 residential 
schools served approximately 10 percent of the visually 
handicapped U.S. school-age population. The majority of 
these children are multiply handicapped. 

A growing realization of the need to integrate visually 
handicapped people into society resulted in the establish- 
ment of public day-school programs. In the late 1980s ap- 
proximately 84 percent of visually handicapped school-age 
children attended their neighborhood schools. The four 
major special types of education available in public schools 
that serve blind and visually handicapped children are a 
self-contained classroom, a resource room for the students, 
a visiting teacher but with the child in regular classes most 
of the time, and a teacher consultant program. If a child is 
identified as legally blind, he or she is entitled to special 
federal funds to help defray the cost of education. (For the 
U.S. definition of legally blind, see BLINDNESS.) 

In the late 1980s there were approximately 40,800 
legally blind students in the United States. Only 5,200 of 
these children read by the BRAILLE sysTEM. The rest used 
taped materials, regular or large-print books, and optical, 
nonoptical, and/or electronic vision-enhancement devices 
such as magnifiers and telescopes. These children need 
specialized instruction in listening skills and the use of 
their vision in order to obtain maximum visual efficiency. 





New technical devices include the talking calculator; the 
optacon, which creates a tactile display allowing ink print 
to be felt by touch; and speech-output computer add-ons. 

In 1975 the U.S. government passed legislation that 
guaranteed a free and appropriate education for all hand- 
icapped children in the least restrictive learning environ- 
ment. They were to be given an appropriate education in 
their neighborhood public schools when the specia! sup- 
port staff and facilities were available. Because of inade- 
quate funding and a tremendous shortage of special-edu- 
cation teachers, however, many blind and visually im- 
paired children still do not receive specialized instruction. 


blindness The term blindness implies total! or partial 
loss of vision involving both eyes. The exact level of vision 
defined as blindness, however, varies in different coun- 
tries because of differing legal or social requirements. In 
the United States blindness is defined as unimprovable 
vision of 20/200 (6/60) or worse. This means that an in- 
dividual is generally considered blind who, even with the 
use of ordinary eyeglasses, can see no better at 20 ft (6 
m) than a person with normal vision can see at 200 ft (60 
m). On the other hand, the World Health Organization 
(WHO) Program Advisory Group on the Prevention of 
Blindness lists the vision level suggested as blindness as 
a visual acuity of less than 10/200 (3/60), which is twice 
as low as the U.S. definition. 

From data available in the 1980s, the number of per- 
sons worldwide who have a visual acuity of less than 10/ 
200 is estimated as 28 million. This level of handicap 
precludes an individual! from functioning effectively in the 
community without special assistance and rehabilitation 
(See BLIND, EDUCATION OF THE). Were the definition of 
blindness instead taken as 20/200, as Is done in a num- 
ber of industrialized countries besides the United States, 
the total number of blind persons in the world would be 
about 42 million. 


A blind student 
touches a relief 
globe to learn about 
the Earth's major 
geophysical 
features. Many 
teaching aids using 
the tactile senses 
have been 
developed for 
educating the blind. 
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The prevalence and causes of blindness vary accord- 
ing to the geographical location and economic status of a 
region. Thus, in developing countries in tropical areas, 
the number of blind persons may reach at least 21 mil- 
lion (using the WHO definition). This high figure is due to 
the massive prevalence of such eye diseases as TRACHOMA, 
onchocerciasis (RIVER BLINDNESS), and the NUTRITION-DEFI- 
CIENCY DISEASES keratomalacia and xerophthalmia. In ad- 
dition, few eye doctors are present in such regions to treat 
CATARACT or accidental eye injuries. In other developing 
countries where eye care is not easily available and the 
presence of untreated cataract and undetected GLAUCOMA 
is also critical, the number of blind persons may reach as 
many as 5.5 million. 

In developed countries with advanced medical servic- 
es, most curable blindness is treated. Thus, although 
many persons may have vision problems, the exact num- 
ber of blind individuals may be less than 2 million. The 
main causes of blindness in such countries are age-relat- 
ed cataract, glaucoma, DIABETES, and macular degenera- 
tion (See EYE DISEASES). 


blitzkrieg Blitzkrieg (German: “lightning war”) is a 
method of fast-moving, air-and-land warfare first used ex- 
tensively during World War Il. German armies invading 
Poland in 1939 used tanks, armored trucks, self-pro- 
pelled guns, and dive bombers to break through opposing 
forces and penetrate far behind their lines. During the in- 
vasion of the Low Countries and France in 1940, the 
German armored columns again used these tactics to 
shock and disorganize the defenders. On the Allied side, 
U.S. Gen. George S. Patton exhibited (1944) particular 
Skill in mobile warfare in Europe. 


Blitzstein, Marc [blit’-styn] The American compos- 
er Marc Blitzstein, b. Philadelphia, Mar. 2, 1905, d. Jan. 
22, 1964, was the foremost musical spokesman of the 
left-wing theater of the 1930s. The Cradle Will Rock 
(1937), a satire on capitalism for which he wrote both li- 
bretto and songs, provoked an uproar, and its first public 
performance was banned. An opera, Regina (1949), is 
perhaps his most important work. Blitzstein was mur- 
dered while vacationing in Martinique. 


Blixen, Karen see DINESEN, ISAK 


blizzard Blizzard is a North American name for a vio- 
lent, bitterly cold winD accompanied by blowing snow 
whipped up from the ground. Freezing temperatures, high 
wind speeds, low visibility, and drifting snow create haz- 
ardous conditions. A similar wind in the USSR is called a 
buran. Most blizzards occur in a cold wave that follows the 
passage of a cold FRONT in a mid-latitude cyclonic storm 
(see CYCLONE AND ANTICYCLONE). The term blizzard also refers 
to blowing snow in polar regions. In the Great Plains some 
winter dust storms are sometimes called black blizzards. 


Bloch, Ernest The Swiss-American composer and 
teacher Ernest Bloch, b. Geneva, July 24, 1880, d. July 
15, 1959, attempted to establish a specifically Jewish 
style in music. After conducting and teaching in Switzer- 
land, he became a teacher (1916) at the Mannes School in 
New York and then director of the Cleveland Institute of 
Music (1920) and the San Francisco Conservatory (1925). 
He returned to Switzerland in 1930 and came back to the 
United States in 1938. In addition to Jewish works such as 
Trois poémes juifs and Schelomo, which employ features of 
oriental music, he composed several concerti, five string 
quartets, and a number of pieces for chorus and orchestra. 


Block, Adriaen Adriaen Block was a 17th-century 
Dutch mariner who in 1613 was commissioned by Dutch 
merchants to explore the regions of North America dis- 
covered by Henry Hudson. He sailed up the Hudson to 
Albany and then explored (1614) Long Island Sound, 
discovering the Connecticut River and going as far north 
as 42° 30’ on Massachusetts Bay. The first detailed map 
of the southern New England coast, the so-called Figura- 
tive Map (1616), was based on his data. As a result of 
Block’s explorations the New Netherland Company, fore- 
runner of the Dutch West India Company, was created. 
Block Island was named for him. 


Block, Herbert Lawrence = see HERBLOCK 
block printing: see GRAPHIC ARTS; PRINTING 


block and tackle see PULLEY 


blockade in international law, a blockade is the use 
of warships and planes to prevent ships from transporting 
arms, munitions, and other goods to an enemy’s ports. 
The Declaration of Paris in 1856 established rules of 
maritime warfare that are still generally recognized: a 
blockade must be announced to all nations affected, and 
it must be enforced in order to be binding. 

The development of long-range coast artillery, mines, 


submarines, and, later, aircraft has minimized 20th-cen- I 


tury use of the kind of close blockade that Britain main- 
tained against the French coast during the Napoleonic 
Wars—itself in retaliation against Napoleon's Continental 


System. Thus, the long-range blockade—one carried out ~ 


well beyond the enemy coast—was used by Britain 
against Germany in both world wars. 

A pacific blockade is one used in time of peace to co- 
erce a country into fulfilling some agreement or obliga- 
tion. During the CuBAN MISSILE Crisis of 1962 the United 
States established a blockade to prevent Soviet vessels 
from carrying missiles or other CONTRABAND to Cuba. In 
1990 the United States and its allies imposed a blockade 
of Iraq to enforce the United Nations trade embargo on 


that country. The intention was to force Iraq to withdraw } 


from Kuwait, which it had invaded in August. 
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Bloemfontein [bloom’-fahn-tayn] Bloemfontein is 
the capital of the Orange Free State and the judicial cap- 
ital of South Africa. The city lies at an elevation of more 
than 1,300 m (4,500 ft) and has a population of 
104,381 (1985). Established in 1854 as the capital of 
the Orange Free State Republic, it grew rapidly in the late 
19th century following the discovery both of diamonds 
near Kimberley and of gold on the Witwatersrand. Bloem- 
fontein (“fountain of flowers”) is an important railroad 
junction and an agricultural and commercial center and is 
known for its stately streets, university, and public build- 
ings. The clear atmospheric conditions have resulted in 
the founding of two observatories. 


Blok, Aleksandr Aleksandrovich [blawk, ul-yek- 
sahn’-dur ul-yek-sahn’-droh-vich] Aleksandr Aleksan- 
drovich Blok, b. Nov. 28 (N.S.), 1880, d. Aug. 7, 1921, 
is considered the foremost poet of Russian SYMBOLISM. His 
early poetry, such as the Verses about the Fair Lady 
(written 1901-02; published 1904), reflects the idealis- 
tic, mystical philosophy of Vladimir Soloviev, with its ex- 
altation of Divine Wisdom (Greek Sophia). His subse- 
quent plunge into Dionysian carnality and inebriate self- 
destructiveness appears in “The Unknown Woman” 
(1906) and in the cycles The City (1904-08) and The 
Mask of Snow (1907). Here Divine Sophia, contaminated 
by life, becomes a mysterious prostitute. Blok’s next 
phase gave rise to an ambivalent, apocalyptic evocation 
of a new “lady,” his “beggared” and “fatal” Russia, land 
of high destiny, presented in the cycle “My Native Land” 
(1907-16). After initially accepting the Communist revo- 
lution in his epic poem The Twelve (1918, Eng. trans., 
1920), Blok slipped into depression and then into a 
physical and spiritual decline that ended in his death. 


Blondel, Maurice [blawn-del’, moh-rees’] The 
French Catholic philosopher Maurice Edouard Blondel, b. 
Nov. 2, 1861, d. June 4, 1949, held that philosophy 
should be based on action rather than on pure thought. 
The basis for Blondel’s later philosophy is developed in 
his book on action (1893). Philosophy, he explained, 
must turn to the whole man for its explanations—to actu- 
al experience in all its richness. The key to this experi- 
ence is that individuals must act and cannot keep from 
questioning the meaning of their actions. The permanent 
gap between action and its realization creates human 
discontent and impels them to ever wider spheres of ac- 
tion. Even the most expansive acts—those aiming at the 
good of humankind—cannot still human restless discon- 
tent, however. Only God’s grace, already present in hu- 
man imperfect strivings, can achieve this fulfillment. 


blood Blood is the essential red fluid that is pumped 
by the HEART through the cIRCULATORY SYSTEM of humans 
and all higher animals. It is complex in its composition 


and in its functions. Blood has two main constituents. 
The cells, or corpuscles, comprise about 45 percent, and 
the liquid portion, or plasma, in which the cells are sus- 
pended comprises 55 percent. The blood cells comprise 
three main types, each with specific functions: red blood 
cells, white blood cells, and platelets. 


Red Blood Cells 


Red blood cells, or erythrocytes, are tiny, round, bicon- 
cave disks averaging 7.5 microns (0.003 in) in diameter. 
A normal 76.5-kg (170-Ib) man has about 5 | (5.3 qt) of 
blood, containing more than 25 trillion red cells. Because 
the normal life-span of red cells is only about 120 days, 
more than 200 billion cells are normally destroyed each 
day by the spleen and must be replaced. Red cells are 
made in the BONE marrow. 

The main function of the red blood cells is to transport 
OXYGEN from the LUNGS to the tissues (See RESPIRATORY 
SYSTEM). Oxidation of various food substances to supply 
most of the energy requirements of the body results in 
carbon dioxide, one of the chief waste products, and red 
blood cells carry it to the lungs for release and to pick up 
more oxygen. 

The substance in the red blood cells that is largely re- 
Sponsible for their ability to carry oxygen and carbon diox- 
ide is HEMOGLOBIN, the material that gives the cells their red 
color. Produced in the bone marrow and broken down in 
the spleen, it is a protein complex comprising many linked 
amino acids, and occupies almost the entire volume of a 
red blood cell. Essential to its structure and function Is tron. 


Blood Typing 


The cell wall contains many antigenic proteins, which de- 
termine the blood type. Among these proteins are the AN- 
TIGENS A and B, the major blood group factors. Blood 
containing the antigen A is called group A. Blood with 
antigen B is group B. Blood with both antigens is called 
AB, and blood with neither is called group O. Normally, 
the plasma of every person contains an antibody against 
the A or B antigen missing from the cell wall. In typing 
the blood, the antigens in the red cells are determined by 
mixing the cells with known typing serums. The ANTIBOD- 
IES in the serum or plasma are determined by mixing it 
with cells of known A or B type. Such typing is necessary 
in preparation for blood transfusion. Antigens of the vari- 
ous Rh and Hr types, M and N, Sand , Kell, Duffy, and 
many others also exist in the red blood cell. All, like the A 
and B antigens, are inherited. When the red-cell antigens 
are determined, they show so many different combina- 
tions as to make a person’s blood type almost as individ- 
ual as a fingerprint. 

Antibodies against antigens other than A and B do not 
normally occur in the plasma. They may appear after 
transfusion, however, and may cause transfusion reac- 
tions and destruction of red blood cells or hemolytic dis- 
ease of the newborn. 


White Blood Cells 
White blood cells, or leukocytes, defend the body against 


178 BLOOD 





Blood is a tissue comprising two main components: a 
plasma fluid (A) and freely moving binod cells, which 
are white (B) or red (C). Plasma, comprising 90% 
water, does not have cells but contains proteins and 
salts that buffer substances traveling through the 
blood vessels. White blood cells include three types of 
granulocytes, which are basophils (1), eosinophils 
(2), and neutrophils (3); small and large lymphocytes 
(4, 5); and monocytes (6). White blood cells defend 
the body against infection by engulfing the invading 
bacteria and by healing wounds. Platelets (7) are cell 
fragments that catalyze blood clotting. Red blood 
cells (8), which have no nuclei, are shaped like 
indented disks. These cells contain hemoglobin, 
protein that transports oxygen to body tissues. 


p- a nm 


foreign organisms. They are almost colorless, are consid- 
erably larger than red cells, have a nucleus, and are much 
less numerous; only one or two exist for every 1,000 red 
cells. The number increases in the presence of infection. 

There are three types: granulocytes, lymphocytes, and 
monocytes. Granulocytes, accounting for about 70 per- 
cent of all white cells, include neutrophils, eosinophils, 
and basophils. They are formed in the bone marrow. 
Lymphocytes form primarily in the SPLEEN and lymph 
nodes (see LYMPHATIC SYSTEM). Monocytes are believed to 
originate from lymphocytes. 


Platelets 


Platelets, or thrombocytes, are tiny bits of cytoplasm, 
much smaller than the red blood cells but lacking a nu- 
cleus. They are round or biconcave disks and are normal- 
ly about 30 to 40 times more numerous than the white 
blood cells. They are produced as broken fragments of the 
cytoplasm of the giant cells of the bone marrow—the 
megakaryocytes. The platelets’ primary function is in the 
clotting process described below. 


Plasma 


Plasma is a complex, colorless solution, about 90 percent 
WATER, that carries different ions and molecules, includ- 
ing PROTEINS, ENZYMES, hormones (see HORMONE, ANIMAL), 
nutrients, waste materials such as UREA, and fibrinogen, 
the protein that aids in clotting. The most abundant plas- 





ma protein is ALBUMIN, which normally keeps a large por- 
tion of the body water in the blood. When the plasma al- 
bumin concentration becomes dangerously low, because 
of disease, free water collects in the tissues outside the 
blood vessels, producing swelling called EDEMA. 

Globulins are large protein molecules of many chemi- 
cal structures and functions. The antibodies, produced by 
lymphocytes, are globulins and are carried throughout the 
body, where many of them fight bacterial or viral invasion. 
Other antibodies are related to the blood groups. 

An important function of plasma is to transport nutri- 
ents to the tissues. Glucose, absorbed from the bowels, 
constitutes a major source of body energy. Some plasma 
proteins and fats are also used by the tissues for cell 
growth and energy. Minerals essential to body function, 
although present only in trace amounts, are important el- 
ements of the plasma. 


Blood Clotting 


The clotting process Is initiated by a protein called tissue 
factor, which is bound to the membranes of most cells 
outside the bloodstream. Blood coming into contact with 
these membranes sets off a sequence of reactions involv- 
ing various blood proteins called factors. Thus, a mole- 
cule of factor VII coming into contact with tissue factor 
converts to an active form that in turn converts ten mole- 
cules of factor X into thromboplastin, with the help of 
calcium ions. Thromboplastin in turn binds to factor Va, 
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which then binds to the protein prothrombin to form two 
million molecules of the clotting enzyme thrombin. 
Thrombin acts as a catalyst to convert fibrinogen to bil- 
lions of molecules of the insoluble protein fibrin, the ba- 
sis of the final clot. The clot is made firm by factor XIII, 
reinforced by blood platelets. 

Because minor injuries often occur, the clotting pro- 
cess is almost constantly taking place somewhere in the 
body. It must be terminated quickly, however, or blood 
would clot everywhere and death would ensue. To prevent 
this from happening, plasma proteins known as fibrinol- 
ysins, or plasmins, dissolve old clots in the bloodstream. 


Blood Diseases 


Anemia. ANEMIA is a deficiency of hemoglobin in the 
blood, generally caused by blood loss; abnormal destruc- 
tion of the red cells, as iN SICKLE-CELL DISEASE; or inade- 
quate red cell formation by the bone marrow, as in aplas- 
tic anemia and pernicious anemia. Anemia also occurs as 
a result of methemoglobinemia, a disorder in which met- 
hemoglobin, a nonfunctional form of hemoglobin, is 
present in the red cells. 

In some persons, the concentration of red cells and of 
hemoglobin in the blood may be abnormally increased, 
rather than decreased, resulting iN POLYCYTHEMIA. This is 
usually caused by an increased production of red cells, 
but in some persons it may be caused by a decreased vol- 
ume of plasma. 


AB 


A B 
a 


Donor’s blood type 


first transfusion 








second transfusion 


Neutropenia. Deficiency of circulating granulocytes, 
with poor resistance to infection, may occur In many dis- 
eases. One common cause is the use of X rays and toxic 
drugs to treat many malignant diseases. 

Leukemia. A great increase in abnormal leukocytes 
may occur for unknown reasons, resulting in the diseases 
known as the LEUKEMIAS. These range from the chronic 
lymphocytic leukemia, in which a person may live for 
many years, to devastating acute leukemia, often causing 
death within months. 

Thrombocytopenia. The number of platelets can se- 
verely decrease, with danger of bleeding. Perhaps the 
most common cause of platelet deficiency, or thrombocy- 
topenia, is an autoimmune disease related to autoim- 
mune hemolytic anemia. The difference is that, in these 
cases, the body produces antibodies that attack only the 
platelets. 

Hemophilia. Deficiencies of one or more of the plasma 
coagulation factors may also cause abnormal bleeding. The 
existence of many of the clotting factors was recognized 
only when persons were found who lacked such a factor. 
The best-known such bleeding disorder is HEMOPHILIA. 

Thromboembolic Disease. Abnormal clotting in the 
blood vessels, known as thromboembolic disease, may be 
caused by an excess of one or more of the plasma clotting 
factors, or at times to a deficiency of one of the fibrinolyt- 
ic factors. This group of disorders is one of the most com- 
mon causes of death in middle-aged and elderly persons. 


O The chart representing two blood-typing systems, 

> ABO (top) and Rh (bottom), illustrates blood 
compatibility between donor and recipient, as 
shown by solid red blood cells, and incompatibility, 
as shown by fragmented red blood cells. 
Compatibility of blood types is based on whether 
specific antigens are present or absent on the 
surface of a person's red blood cells, and also 
whether specific antibodies are present or absent 
in the plasma. For example, a person might have 
type À blood, with A antigens and B antibodies. 
Type B blood contains B antigens and ò 
antibodies, type AB has A and B antigens and no 
antibodies, and type O has no antigens and œ and 
B antibodies. A patient who needs a blood 
transfusion must receive a donor’s blood that is 
compatible with the patient's blood. A type A 
recipient can receive blood trom a type A donor. if 
a type A recipient receives blood from a type B 
donor, however, the recipient's B antibodies attack 
the donor's blood and cause the blood to clump 
and disintegrate. The clumped blood clogs 
arteries. The Rh system involves the Rhesus factor, 
found on the surface of red blood cells of 85 
percent of the world’s population. Blood that lacks 
the Rhesus factor, or Rh- blood, normally does not 
have antibodies against the Rhesus factor. If an 
Rh- person receives Rh+ blood in a transfusion, 
however, antibodies may be created. If the 
Rh- person receives a second transfusion of Rh+ 
blood, the antibodies will attack and clump the 
Rh+ blood, causing severe problems. 
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Blood Transfusions 


Transfusions involve the intravenous administration of 
blood from a donor to a patient. The procedure’s safety 
and effectiveness relates, in large measure, to careful do- 
nor selection and to pretransfusion testing (See BLOOD 
BANK; BLOOD TESTS). Blood is now mainly transfused as 
components rather than as whole blood; a donated unit is 
separated into its cellular and plasma constituents and 
transfused according to the patient’s clinical needs. 
Thus, blood from a single donor can provide for the needs 
of several patients. 

There is no true artificial substitute for blood. Some 
experimental solutions can transport oxygen to the tissues 
temporarily, and synthetic plasma substitutes are used to 
raise blood-fluid levels. 


blood bank A blood bank is a facility at which blood 
is collected, stored, and processed for later use in blood 
transfusions. Most blood is collected at regional and 
community centers that then provide it to hospitals, al- 
though some large hospitals collect a portion of their sup- 
ply on their own. Regional and community blood centers 
are operated mainly by the Reb Cross and by institutional 
members of the American Association of Blood Banks. 
Many commercial blood banks exist. 

Collection of whole blood involves the screening of 
prospective donors to ensure that the donation will not be 
harmful either to them (because of blood loss) or to the 
eventual recipients (because of transmission of diseases). 
The maximum frequency of donation—five times a year, 
or one unit of 480 ml (about 1 pint) every eight weeks— 
is related to the body’s ability to replenish iron lost in the 
red cells of the donated blood. The blood is collected into 
Sterile bags, along with samples for testing. The bags 
contain an anticoagulant and a nutritive solution that 
permits blood storage for up to five weeks under con- 
trolled refrigeration. 

The blood bank must determine the blood type in 
terms of ABO categories, Rh factors, and so forth (see 
Blood Typing under BLoop). All donated units must also 
be tested for antibodies to infectious diseases, such as 
AIDS and some forms of hepatitis (See BLOOD TESTS). 

Most units of blood are separated into components by 
blood banks, the most common components being 
packed red cells, platelet concentrates, plasma, and Fac- 
tor Vill-containing cryoprecipitate (See HEMOPHILIA). The 
use of packed red cells for correction of ANEMIA avoids 
administration of unnecessary plasma to patients, thereby 
enhancing the effectiveness and safety of transfusions. 
Platelet transfusions are required for patients who are de- 
ficient in platelets and therefore have a tendency to 
bleed. Plasma transfusions, often tn the form of fresh fro- 
zen plasma, find greatest use correcting deficiencies of 
plasma clotting factors, whereas cryoprecipitate iS impor- 
tant for the treatment of patients with hemophilia A. 

In addition to conventional blood collection, many 
blood banks collect plasma and some components by a 
process called plasmapheresis, in which red cells of the 


collected blood are returned to the donor after the plasma 
is separated. Because the donor’s red-cell volume is 
maintained, and because plasma Is reconstituted much 
more rapidly than are red cells, plasmapheresis can be 
practiced substantially more often than whole-blood do- 
nation. 

Blood banks also collect blood for autologous transfu- 
sion—that ts, collection of blood from a patient prior to 
an anticipated transfusion (usually a surgical procedure), 
with subsequent transfusion of the unit during the opera- 
tion. This eliminates the risk of transfusion-transmitted 
disease and also facilitates blood provision for patients 
with rare blood types. 


blood pressure Blood pressure is the pressure, or 
tension, of the blood within the arteries of the CIRCULATORY 
SYSTEM. The pressure is caused by the pumping of blood 
from the heart, the resistance of the arterioles, and the 
elasticity of the arterial walls. 

Arterial blood pressure is conventionally written as 
systolic pressure over diastolic pressure. Systolic pressure 
is the maximum blood pressure that occurs during the 
contraction, or systole, of the heart; diastolic pressure Is 
the minimum pressure measured during diastole, or the 
resting period. 

The normal blood pressure varies widely among spe- 
cies of animals, within a given species, and with an indi- 
vidual. The average pressure in the brachial artery of a 
young human adult at rest, for example, Is in the range of 
120/80 mm of mercury (Hg). For a giraffe, systolic pres- 
sures as high as 260 mm Hg are required to supply the 
brain with blood. 

Much controversy exists about what constitutes nor- 
mal and elevated blood-pressure levels (HYPERTENSION) in 
humans. The upper normal limit of blood pressure in the 
adult under the age of 50 is considered to be 150/90 mm 
Hg. Blood pressures normally rise with age, mostly be- 
cause of decreased elasticity of the arteries. Physical ac- 
tivity and emotional stress can temporarily increase blood 
pressure. 


blood tests Tests of a patient’s blood, when used 
along with physical examination and medical history data, 
are a major source of the information needed for diagno- 
Sis and treatment of disease. 

Chemical laboratories perform the greatest variety of 
blood tests, including assays of organ function. Among 
the tests of liver function, for example, are those which 
assess liver damage and those which indicate abnormal 
liver metabolism. Other tests are used to monitor drug 
treatments and for toxicological studies, including identi- 
fication of drugs of abuse. 

An immunology laboratory performs blood tests that 
are based upon the reactions of antigens and antibodies 
(See ANTIBODY; ANTIGEN). These include tests for various 
infectious diseases, such as hepatitis and AIDS; tests for 
autoimmune diseases, such as rheumatoid arthritis; and 
tests for endocrine abnormalities. 
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Hematological studies define characteristics of the 
cellular constituents of blood. The most common proce- 
dure is to perform a complete blood count (CBC) of the 
number of red blood cells, white blood cells, and platelets 
per unit volume of blood, along with a microscopic exam- 
ination of the cells (see BLooD). A hematocrit test is also 
performed, indicating the percentage of whole blood that 
comprises these cellular elements. Tests for abnormali- 
ties of blood coagulation assume great importance in 
support of surgical procedures or in the management of 
patients with a tendency to bleed. 

Microbiology laboratories also perform a small number 
of blood tests, particularly those which require the cultur- 
ing of blood for infective agents. Antibodies to various in- 
fectious diseases are also determined in such laboratories. 

Finally, an immunohematology laboratory, or BLOOD 
BANK, performs blood-typing and antibody determinations 
that are needed in order to establish donor-recipient blood 
compatibility prior to transfusions. Other blood tests per- 
formed in such a laboratory may include paternity testing 
and HLA (histocompatibility locus antigen) testing, the lat- 
ter being of extreme importance in organ transplantations. 


blood transfusion see 8LooD 


blood vessels see ARTERY; CIRCULATORY SYSTEM; VEIN 


bloodhound The bloodhound is an ancient breed of 
dog renowned for its scenting powers. The breed reached 
its present state in England and the United States during 
the last century. Bloodhounds are strong, reaching 68.5 
em (27 in) in height and more than 50 kg (110 Ib) in 
weight. The breed’s wrinkled face and extremely long ears 
are its trademarks. Bloodhounds may be black and tan, 
red and tan, or red. 


The bloodhound, whose name means “blooded” or “purebred,” 
trails animals and humans by scent; it will not harm the person 
it is trailing. 





bloodroot Bloodroot, Sanguinaria canadensis, is a 
showy, early-flowering plant in the Poppy family, Papaver- 
aceae. Found in the open woodlands of eastern and mid- 
western North America, the bloodroot has a single, sym- 
metrical, white flower appearing on a leafless stem en- 
folded by one large, deep-lobed leaf on a separate stalk. 
Both the leafstalk and flower stalk grow from a perennial, 
underground rhizome that produces orange red sap. The 
generic name is derived from the Latin sanguis, meaning 
“blood.” 


bloodstone Bloodstone is dark green CHALCEDONY 
spotted red with HEMATITE. It is the birthstone for March. 
In the Middle Ages it was highly prized and used in reli- 
gious statues, particularly scenes of the crucifixion. Also 
called heliotrope for the reddish reflections given off by 
water containing the stone, bloodstone supposedly had 
the power to cause thunderstorms. 


bloom, algal A sudden, heavy growth of algae is 
generally described as an algal bloom. It is a condition in 
which the population of algal cells, such as marine phy- 
toplankton, has reached such dense proportions as to 
discolor the water green, brown, yellow, or red, depending 
on the pigment composition of the particular algae caus- 
ing the bloom (see RED TIDE). 


Bloom, Harold Harold Bloom, b. New York City, July 
11, 1930, is a Yale professor of English best known for 
his contributions to critical theory. In The Anxiety of In- 
fluence (1973), A Map of Misreading (1974), Poetry and 
Repression (1976), and Agon: Towards a Theory of Revi- 
sionism (1982), he developed a theory that “strong po- 
ets” such as William Butler Yeats and Wallace Stevens 
inevitably “misread” or reinterpret the works of their pre- 
decessors and “become great only by striving against an 
earlier greatness.” In addition to his studies of Shelley 
(1959), Blake (1963), Yeats (1970), and Stevens 
(1977), Bloom has also addressed the origins of the He- 
brew Bible in The Book of J (1990). 


Bloomer, Amelia Jenks Amelia Jenks Bloomer, b. 
Homer, N.Y., May 27, 1818, d. Dec. 30, 1894, founded in 
1849 the Lily, probably the first American magazine edited 
by and for women. It treated such subjects as temperance, 
morality, and women’s suffrage and also publicized 
“bloomers,” an outfit comprising a short skirt and baggy 
trousers, which at that time symbolized radical feminism. 


Bloomfield, Leonard Leonard Bloomfield, b. Chi- 
cago, Apr. 1, 1887, d. Apr. 18, 1949, was one of the 
most respected linguists of his time. His book Language 
(1933) was the standard summary of the dominant lin- 
guistic approach taken in North America. 
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After teaching at Illinois, Ohio State, and Chicago uni- 
versities, Bloomfield served as professor of linguistics at 
Yale from 1940 until his death. His initial specialty was a 
comparative study of Indo-European languages, particular- 
ly Germanic. He undertook pioneering studies of the Ma- 
layo-Polynesian languages, notably Tagalog; investigated 
American Indian languages, particularly the Algonquian 
family; and published articles and books in phonetics, his- 
torical linguistics, Semantics, and the teaching of foreign 
languages. His masterpiece, Language, deals with descrip- 
tive phonology and grammar, and language change. 


Bloomington (Illinois) The seat of McLean County, Ill., 
Bloomington (1990 pop., 51,972) is situated in a rich 
farming region. Its economy is based on farming (corn, 
hybrid seed corn) and livestock raising. The city is the site 
of Illinois Wesleyan University. 


Bloomington (Indiana) Bloomington (1990 pop., 
60,633) is a city in south central Indiana and the seat of 
Monroe County. Bloomington is a limestone-quarrying 
center, and its manufactures include electronic equip- 
ment, electrical appliances, and elevators. Indiana Uni- 
versity was eStablished there in 1820, about two years 
after the city was settled. 


Bloomsbury group The Bloomsbury group was a 
literary, artistic, and intellectual circle of friends who met 
at each other’s homes in London’s Bloomsbury area in 
the early decades of the 20th century. At its core were the 
sisters Vanessa Bell and Virginia WooLF, daughters of Sir 
Leslie Stephen. It also included novelist E. M. FORSTER, 
artist and critic Roger FRY; economist John Maynard 
KEYNES, writer Victoria SACKVILLE-WEsT, biographer Lytton 
STRACHEY, art critic Clive Bell, and artist Duncan Grant. 
Used initially to ridicule an apparently exclusive and pre- 
tentious group, the term Bloomsbury was later accepted 
by the group as Its legitimate name. Under the influence 
of G. E. Moore's Principia Ethica (1903), they believed in 
the paramount importance of good taste, personal rela- 
tionships, and the pursuit of knowledge. They discussed 
nearly every subject except politics and business. 


Blount, William [bluhnt) William Blount, b. Bertie 
County, N.C., Mar. 26, 1749, d. Mar. 21, 1800, fought 
in the American Revolution, was a delegate to Congress 
(1782-83, 1786-87) and the Constitutional Convention 
(1787), and served as governor of Tennessee territory 
(1790-96) before being elected (1796) a U.S. senator 
from the new state of Tennessee. He became involved, 
however, in a British plan to seize Florida and Louisiana 
from Spain, and in 1797 the Senate voted to expel him. 


blowgun A blowgun is a weapon used in the past in 
Europe and Mesoamerica and today by primitive peoples 


in Africa, South America, and Asia, primarily for hunting 
wild game. A bamboo, cane, or reed barrel with a smooth 
bore is fitted with a mouthpiece. Darts, which are often 
daubed with poison and have a soft pith butt, are ejected 
through the blowgun when the hunter exhales sharply. 
Blowguns vary from 0.5 to 7 m (1.5 to 23 ft) in length. 


blowtorch A blowtorch is a burner that combines a 
gaseous fuel with a Jet of air, or oxygen, in order to obtain 
a hotter flame. According to the type of fuel used and the 
complexity of the burner, blowtorches can be used for a 
large number of industrial operations: brazing, GLASS- 
BLOWING, WELDING AND SOLDERING, Cutting, and flame-hard- 
ening metal. 

The smallest type of blowtorch is the portable burner 
used by plumbers and mechanics to thaw frozen pipes or 
to melt soldering lead. Here, a two-compartment contain- 
er holds the fuel and air under pressure. The mixture of 
the two gases occurs In a chamber in the container and is 
controlled by valves. The flame emerges through a nozzle 
at the top of the container. 

Other types of blowtorch use separate cylinders for 
each gas, connected to the torch by flexible hoses. Oxy- 
acetylene torches, which use mixtures of ACETYLENE gas 
and oxygen, can reach temperatures of 3,315.5° C (about 
6,000° F). Different proportions of oxygen to acetylene 
create different flame intensities for different purposes. 
Other, lower-temperature blowtorches burn an oxygen-hy- 
drogen mixture, which is used for sheet-metal welding, or 
alir-acetylene, which is used for lead welding and low- 
temperature brazing and soldering. 


Blucher, Gebhard Leberecht von [blue’-kur, 
gep'-hart lay’-buh-rekt fuhn] Gebhard Leberecht von 
Blücher, b. Dec. 16, 1742, d. Sept. 12, 1819, was a 
Prussian general known for his daring exploits in the NA- 
POLEONIC Wars, for which he was affectionately called 
Marshal Forward. He enlisted in the Swedish cavalry at 
age 14 but later joined (1760) the Prussian hussars. Al- 
though uneducated, he collaborated with more sophisti- 
cated colleagues like Gen. Gerhard Johann David von 
SCHARNHORST in reforming the Prussian army after its de- 
feat (1806) by the French at Jena. 

Blicher spearheaded the drive to Paris in 1814, for 
which he was created Furst (“Prince”) von Wahistatt. On 
June 16, 1815, he was beaten by Napoleon at Ligny, but 
although severely wounded, he daringly marched to join 
the duke of WELLINGTON near Waterloo (see WATERLOO, 
BATTLE OF). Arriving at dusk on June 18, he attacked Na- 
poleon’s flank just in time to save the decisive victory. 


blue baby see cyanosis 


Blue Cross - Blue Shield Blue Cross and Blue 
Shield are privately operated nonprofit U.S. insurance 
plans that pay part of the costs of hospital services and 
physicians’ charges. These companion plans are organized 
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nationally with a separate plan for each state. Blue Cross 
contracts with individual hospitals, and Blue Shield works 
with private physicians to provide services. Blue Shield be- 
gan in 1939, ten years after Blue Cross was founded. 


blue-green algae The blue-green algae, phylum Cy- 
anophyta, and the closely related BACTERIA, constitute the 
kingdom Monera in the five-kingdom classification system. 
The essential feature of the blue-green algae, which scien- 
tists also call the Cyanobacteria, is that although their cel- 
lular structure is like that of bacteria, they carry out PHOTO- 
SYNTHESIS in a fashion similar to algae and green plants. 
While the photosynthetic machinery of other algae and 
green plants is contained in tiny organelles called chloro- 
plasts, blue-green algae contain no such bodies. Their 
photosynthetic apparatus is embedded in membranes 
throughout the cell. The characteristic blue-green color re- 
sults from the presence of two pigments that serve to cap- 
ture light energy. One Is CHLOROPHYLL, which is green and is 
found in all photosynthetic organisms; the other is phyco- 
cyanin, which is blue and is peculiar to blue-green algae. 
Blue-green algae also contain carotenoids, hydrocarbonlike 
pigments found in all photosynthetic organisms. 


Blue-green algae grow in a wide variety of aquatic and 
terrestrial habitats. They occur either as individual cells, 
as Chains, or as filaments. The smallest blue-green algae 
are about 0.5-2.0 micrometers (1 micrometer = one-mil- 
lionth of a meter) in diameter, and the largest may con- 
tain cells with a diameter of 60 micrometers. Blue-green 
algae reproduce through cell division, fragmentation of 
filaments, and spore formation. During their life cycle, 
specialized cells called heterocysts and akinetes are 
formed. The heterocysts convert atmospheric nitrogen to 
nitrates and are a source of nitrogen for the other cells. 
The akinetes are resistant cells that allow the organism to 
withstand extreme environmental conditions. 

Unlike most bacteria, which swim by means of whip- 
like flagella, some blue-green algae glide over surfaces. 
The mechanism of this motility is unknown. Species that 
live in open waters usually contain gas vacuoles, which 
function as flotation organelles, allowing the organisms to 
rise and fall in response to changing light intensities. 

Blue-green algae are ecologically important. Species 
that obtain their nitrogen from the atmosphere make nitro- 
gen readily available to other organisms (see NITROGEN CY- 
CLE). Some nitrogen-fixing blue-green algae live symbioti- 
cally in a mutually beneficial relationship with fungi as LICHENS. 


Blue-green algae, like bacteria, have no distinct nucleus and, like plants, are photosynthetic organisms. Some forms are unicellular: others are colonial or 
filamentous; known reproduction is asexual and occurs by cell division, fragmentation, or spore formation. Chroococcus /s unicellular but forms temporary 
colonies when cell walls fail te separate promptly after cell division. Oscillatoria is filamentous, and Rivularia grows in gelatinous colonies attached to moist 
rocks; both reproduce by fragmentation. Anabaena is a filamentous alga that can fix nitrogen, and Dermocarpa, which may grow in colonies on other algae, 


reproduces by spore formation. 
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Pollution of water with inorganic phosphate is likely to 
cause population explosions, or blooms, of blue-green al- 
gae, often resulting in noxious odors and compounds that 
are toxic to fish. 

See also: CLASSIFICATION, BIOLOGICAL; PLANKTON. 


Blue Grotto see Capri 


blue jay The blue jay, Cyanocitta cristata, is a perch- 
ing bird of the crow family, Corvidae, and is common in 
southern Canada and the United States east of the Rocky 
Mountains. The adult jay is nearly 30 cm (12 in) long. It 
has a prominent crest and is bright blue above, with white 
and black markings and a narrow black collar, and mostly 
white below. A handsome, noisy bird, the jay is some- 
times resented by humans for its aggressiveness in driv- 
ing other birds away. It feeds on insects, nuts, seeds, and 
sometimes eggs or even nestlings. 





The blue jay, 30 cm (12 in) long, is large, loud, and aggressive. 
It may eat the eggs of other birds during the nesting season. 


blue laws Blue laws are statutes or ordinances regu- 
lating the conduct of persons, particularly on Sunday. The 
term blue laws may stem from a book by Samuel A. Pe- 
ters, General History of Connecticut (1781), which listed 
the Sabbath regulations of New Haven; it was printed on 
blue paper. It may derive from the old definition of blue 
as “puritanical.” In any case, many American colonies 
required attendance at church services and had statutes 
prohibiting drunkenness and sexual misconduct, as well 
as work, play, or travel, on Sunday. 

Although the sale of liquor on Sundays are still com- 
monly restricted by U.S. states, other kinds of retail com- 
merce on Sunday are now less frequently regulated. 
Courts in some states have ruled that bans on Sunday 
commerce are unconstitutional, and arguments for Sun- 
day restrictions are now more often secular than religious. 


Blue Ridge Mountains The Blue Ridge Mountains 
of the APPALACHIAN MOUNTAIN system extend about 990 
km (615 mi) from southern Pennsylvania to northern 
Georgia. Their greatest width, 112 km (70 mi), is in 
North Carolina. Average elevation ranges from 609 to 
1,219 m (2,000 to 4,000 ft), but many peaks exceed 
1,524 m (5,000 ft). The Potomac, JAMES, and Roanoke 
rivers cut gaps in the mountains. Mixed hardwood forests 
cover the ridges, and mineral resources are few. The 
mountains are a scenic recreation area, traversed by 
parkways and foot trails. In remote valleys descendants of 
18th-century settlers retain archaic customs and patterns 
of speech. 


Blue Shield see BLUE Cross—BLUE SHIELD 


Bluebeard The story of Bluebeard appears in the 
folklore of many countries, but the name Bluebeard usu- 
ally refers to the monstrous protagonist of the fairy tale by 
that name, written by the French author Charles Perrault 
in 1697. In the tale, the young wife of a blue-bearded 
chevalier is forbidden to open a certain room in their cas- 
tle. Eventually overcome by curiosity, however, she enters 
the room only to find the slain bodies of her husband’s 
former wives. When Bluebeard discovers his wife’s trans- 
gression, he prepares to kill her, too, but she is saved by 
the arrival of her brothers, who slay the chevalier. 


bluebell The bluebell is any of several different plant 
species of the genus Campanula and especially C. rotun- 
difolia. California bluebell is Phacelia campanularia; En- 
glish bluebell, Endymion nonscriptus, Spanish bluebell, 
E. hispanicus; and Virginia bluebell, Mertensia virginica. 


blueberry Blueberry is the common name for various 
deciduous shrubs of the genus Vaccinium in the heath 
family, Ericaceae. About 24 recognized species of blue- 
berries exist, varying from shrubs less than 0.3 m (1 ft) 
tall to large bushes more than 5 m (16 ft) in height, and 
differing in habitat from marshy bogs to dry upland min- 
eral soils. The sweet-tasting berry contains 40 to 50 
small, soft seeds and often has a powdery coating. Most 
blueberry species are indigenous to eastern North Ameri- 
ca, and commercial culture of the crop is largely limited 
to that area. The berries have been used since early days, 
but the cultivated blueberry industry has developed en- 
tirely in the 20th century. Among the leading states in 
blueberry production are Michigan, New Jersey, and 
North Carolina, where horticultural varieties of the high- 
bush blueberry, V. corymbosum, are grown. Major types 
grown are Jersey, Bluecrop, Collins, and Coville. The rab- 
biteye blueberry, V. ashei, which can tolerate higher 
summer temperatures than highbush blueberries, is cul- 
tivated solely in the southern United States. Lowbush 


blueberries are harvested commercially from natural 
stands in Maine and eastern Canadian provinces. Many | 
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The highbush blueberry, native to North America, produces small, 
bell-like flowers and sweet, fleshy fruit. Like their wild relatives and 
the closely related cranberry, cultivated blueberries grow best in 
peaty or sandy, acidic soil. 


blueberry species are erroneously called HUCKLEBERRIES, 
which are closely related plants. 


bluebird Bluebird is the common name for three spe- 
cies of North American perching birds comprising the 
genus Sialia in the thrush family, Turdidae. With a length 
of 18 cm (7 in), the eastern bluebird, S. sialis, is smaller 
than the related American RoBIN; the male is bright blue 
above with rusty red breast and white belly, and the fe- 
male is similar but duller. The bird feeds on insects and 
fruits; it has a warbling song. Four to six eggs are laid ina 
loose nest of grass and stems, usually twice each brood- 
ing season. The bird nests from the Gulf states and Flori- 
da north to southern Canada, east of the Rocky Moun- 


tains, retreating from northerly limits of its range in winter 
and returning in early spring. Its declining population in 
some areas may be due in part to competition with house 
sparrows and starlings for tree-cavity nesting sites. Species 
found in the western United States are the pale blue- 
breasted mountain bluebird, S. currucoides, and the west- 
ern bluebird, S. mexicana, which is blue on the throat. 


bluefish Bluefish, Pomatomus saltatrix, the only species 
of the family Pomatomidae, are voracious predators and hard- 
fighting game fish. They are found in most tropical and tem- 
perate waters of the world except parts of the Pacific Ocean, 
and they sometimes enter bays and estuaries. The fish have 
stout bodies that may reach a length of more than 1.1 m (45 
in) and a weight of nearly 12 kg (more than 25 Ib), but larger 
fish have been recorded. The back of the biuefish is deep blue, 
tinged with green, and its belly is silvery. The teeth are strong 
and sharp, and the fish has two dorsal fins and a forked tail. 

Bluefish swim in schools, actively pursuing prey and, 
reputedly, sometimes killing more than they can consume. 
Dead or disabled menhaden and similar small fish ‘some- 
times strew the water in the wake of a school of bluefish. As 
commercial and game fish, bluefish have an excellent fla- 
vor. They are classified in the order Perciformes. 





The bluefish hunts in schools that may extend up to 7 km (4 mi) 
in length. It is a vicious predator, and the abandon with which it 
destroys its prey causes some to call it the sea piranha. It is a 
favorite target of anglers. 


Bluebirds include (left to right, al! male) the eastern, the western, and the mountain bluebird. They are popular perching birds that are 
welcome in rural areas because they eat grasshoppers, caterpillars, and other cropland pests. 
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bluegrass Bluegrass, Poa, is the common name for 
many lawn grasses belonging to the family Gramineae. 
Bluegrass was widespread throughout Europe for hun- 
dreds of years before seeds were brought to the United 
States. One species, P. pratensis, was first called June 
grass and later became known as Kentucky bluegrass. 
More than 18 million kg (40 million Ib) of bluegrass seed 
are planted each year for lawns in the United States. 
Bluegrass grows best in cooler climates; it is less common 
in the Gulf states and absent from arid regions. 


bluegrass music The Scots-lrish traditional music 
of the southern Appalachian Mountains evolved into a 
newer form that, since the early 1950s, has been known 
as bluegrass music. Bluegrass uses traditional mountain 
dance-group instrumentation, usually featuring unampli- 
fied mandolin, banjo, and fiddle, but as developed by Bill 
Monroe and his Bluegrass Boys it also has a hard, fast 
drive and a high-pitched, emotional singing style. 

Monroe, a mandolin player born in Rosine, Ky., in 
1911, and the Bluegrass Boys began to play regularly on 
the “Grand Ole Opry” radio program in Nashville, Tenn., 
in 1939. The band has included such seminal musicians as 
banjoist Earl Scruggs, of the famous duo FLATT AND SCRUGGS. 

Although as a distinct style bluegrass is relatively 
new—compared, for example, with the more traditional 
aspects of COUNTRY AND WESTERN Music—it has come to 
symbolize an older, more rural America and has attracted 
many young urban musicians, some of whom use its 
hard-driving instrumental techniques as a backing in soft 
rock and country rock. Notable among these are such 
eclectic pop-music groups as Seldom Scene and New 
Grass Revival. 


blueprint A blueprint is a reproduction of a map, ar- 
chitect’s plan, or mechanical drawing, although the re- 
production may not be a print that is blue in color. Origi- 
nally the term meant that the drawing was made by a wet 
process that involved the reaction of a chemically treated 
paper that produced white lines on a blue background. In 
making a true blueprint, the original drawing, done on a 
translucent paper or film, is placed face up, over the 
light-sensitive side of blueprint paper, and then exposed 
to a bright light. After the appropriate exposure time, the 
blueprint paper is removed and washed in water to re- 
move some of the chemicals. The lines will appear white. 
The print is then washed in a mild solution of potassium 
dichromate and water, which makes the blue background 
darker and the white lines more prominent. The print is 
then again washed in water until no trace of the potassi- 
um dichromate can be seen. The final step is a drying 
process; usually the wet print is placed on a dryer belt or 
hung on a line. This process produces a true blueprint, 
but it is time-consuming and some shrinkage occurs. 


A related process called the Diazo process also pro- 
duces what is commonly called a blueprint. This type of 
print is returned from a machine dry and ready for use 
and is perhaps the most commonly used type. 


blues The blues is a distinctive black-American song | 
form, important not only in its own right but because it | 
was a major element in the evolution of Jazz. Music with 
the melodic and structural qualities that came to charac- | 
terize the blues began to emerge late in the 19th century, | 
and was sung and played by rural musicians. | 

Blues Form. The most distinctive melodic characteris- 
tic of the blues is the use of microtones (intervals smaller 
than a halfstep), probably of African origin. Although 
these pitch inflections may occur on any tone, they are | 
used most often on the third and seventh notes of the 
scale—the “blue notes” that give the blues their poignant 
character. In the United States, bent pitches were fre- | 
quently used in field hollers, shouts, and street cries—all 
ancestors of the blues. 

As the blues became formalized, a consistent rhyth- 
mic and vocal progression developed. Although many 
blues are based on an 8-bar pattern, the 12-bar blues be- — 
came the most common type. The classic 12-bar pattern ` 
consists of three vocal lines, each of four bars, with a 
musical accompaniment that echoes, answers, and com- 
pletes the vocal part. This African-style “call and re- 
sponse” pattern provides the opportunity for a great range 
of instrumental improvisation. 

Country Blues. The earliest blues, country blues, were a 
product of the 19th-century black rural experience, espe- 
cially after emancipation. Itinerant performers traveled 
from one black community to another, playing the guitar 
while singing about the loss of love, the pain of poverty, 
the burden of hard work. Like much folk expression, 
many songs spoke of the delights and torments of sex. 

Early country blues still may be heard on records made ~ 
by LEADBELLY, Blind Lemon Jefferson, and others. Jelly — 
Roll Morton wrote his “New Orleans Blues” in 1902. | 
Among the earliest blues published as sheet music were 
those of W. C. Hanpy. They included “Memphis Blues” 
(1912) and “The St. Louis Blues” (1914). 

City Blues. Stimulated by the recording industry, city © 
blues flourished in the 1920s. Singers were often accom- 
panied by a piano and other instruments. “Race records,” | 
produced for sale in black communities, were hugely € 
successful. Mamie Smith, a New York vaudeville singer, 
made the first blues recording in 1920. Soon the best 
known was Bessie SMITH, “Empress of the Blues.” The 
blues flourished as dance music in small dance halls, | 
barrooms, and juke joints. BooGIE-wooGiE piano, an out- 
growth of the blues, was developed in a dance context. 

After World War Il, RHYTHM AND BLUES recordings be- 
came commercially successful. Many of the earliest ROCK 
Music hits were simply re-recordings (“covers”) by white 
musicians of pieces that previously had been recorded as | 
rhythm-and-blues numbers by black performers. 
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Léon Blum led 
France's Socialist 
party during the 
1920s and ‘30s. As 
head of the Popular 
Front government 
(1936-37), he 
nationalized major 
industries and 
introduced social 
reforms that gave 
new protection to 
French workers. 





Blum, Léon [bluem’, lay-ohn’] Léon Blum, b. Apr. 9, 
1872, d. Mar. 30, 1950, was both the first socialist and 
the first Jew to serve as premier of France. He became 
involved in socialist politics during the DREYFUS AFFAIR and 
was increasingly active after the assassination (1914) of 
Jean JAURES. 

In June 1936, Blum became premier, presiding over 
the Popular Front coalition of Socialists, Communists, 
and liberals. He responded to worker unrest with such re- 
forms as paid vacations, collective bargaining, and the 
40-hour work week. Hated by the right, he also lost leftist 
support as a result of his noninterventionist policy in the 
SPANISH Civil WAR. He resigned in June 1937, recovering 
office only for a few months in 1938. During World War II 
he was arrested (1940) by the VicHy GOVERNMENT and tried 
(1942) at Riom. He defended himself so brilliantly that the 
trial was suspended, but he remained in custody until 
1945. In 1946 he served briefly as interim premier, play- 
ing a key role in the establishment of the Fourth Republic. 


Blume, Peter Peter Blume, b. Oct. 27, 1906, is a 
prominent member of the group of American surrealist 
painters called magic realists. Born in Russia, he emi- 
grated to the United States in 1911. 

Blume’s typical mixture of the prosaic and the fantas- 
tic, conveying social comment with irony, is evident in 
South of Scranton (1931; Metropolitan Museum, New 
York), one of the earliest American surrealist paintings. 
Blume’s The Eternal City (1934-37; Museum of Modern 
Art, New York) portrays Mussolini as a green jack-in-the- 
box in a nightmarish Rome; it was rejected as “too in- 
flammatory” for the Corcoran Gallery (Washington, D.C.) 
1939 Biennial Exhibition. 


Blumenbach, Johann Friedrich [bloom’-en- 
bahk] Johann Friedrich Blumenbach, b. May 11, 1752, 
d. Jan. 22, 1840, was a German anatomist, physiologist, 
and naturalist often considered the father of physical an- 
thropology. Professor of medicine at the University of 
Göttingen from 1776, he developed an important collec- 


tion of 60 human skulls that formed the basis for his re- 
search into variations within the human species. His ma- 
jor theoretical contribution was his division of humankind 
into five races—Caucasian, Mongolian, Ethiopian, Ameri- 
can, and Malay—from which later systems of racial clas- 
sification were developed. 


Bluntschli, Johann Kaspar johann Kaspar 
Bluntschli, b. Mar. 7, 1808, d. Oct. 21, 1881, was a 
Swiss jurist, educator, and writer whose work became the 
basis of much international law. His comprehensive book 
Das moderne `‘Kriegsrecht (The Modern Law of War, 
1866) contributed significantly to the codification of the 
laws of war that were enacted at the HAGUE CONFERENCES 
of 1899 and 1907. 


Bly, Nellie Nellie Bly was the pen name of Elizabeth 
Cochran, b. May 5, 1867, d. Jan. 27, 1922, an American 
journalist whose exposés and daring exploits made her a 
prototype of the star woman reporter. Cochran took her 
pen name from a Stephen Foster song after she began 
work for the Pittsburgh Dispatch about 1880, writing 
about such subjects as divorce and slum life. In 1887 
she became famous overnight when as a reporter for the 
New York World, she faked insanity to get inside an asy- 
lum to write about its dismal conditions. Her most publi- 
cized feat was beating the time of Phileas Fogg, Jules 
Verne’s imaginary hero, for an around-the-world trip. 


Bly, Robert Robert Bly, b. Madison, Minn., Dec. 23, 
1926, is an American poet, editor, and prolific translator 
of foreign poetry. The Fifties (later The Sixties, The Sev- 
enties, and The Eighties), a literary magazine he founded 
(1958) and edits, has exerted considerable influence on 
contemporary poetry by publishing his translations and 
much unconventional poetry. Bly’s earlier poetry, in such 
collections as The Light around the Body (1967), is 
evocative of his native Minnesota. Later works include 
Selected Poems (1986) and literary works such as The 
Fight Stages of Translation (1986). 


BMEWS The Ballistic Missile Early Warning System 
(BMEWS) comprises a small, but geographically widely 
dispersed, chain of very large radars for the detection of a 
ballistic missile attack on North America from the gener- 
al direction (over the North Pole) of the Soviet Union. Site 
| is in Thule, Greenland; site Il, in Clear, Alaska; and site 
Ill, in Fylingdales Moor on the east coast of England. 

In operation since 1962, the original radar installa- 
tions at sites | and II are fixed antennas 122 m (400 ft) 
wide and 50 m (165 ft) high. As a missile passes through 
the antennae beams, its position and velocity coordinates 
are measured, from which the launch site, trajectory, im- 
pact point, and impact time can be calculated. At sites Il 
and I|I large tracking radars with parabolic reflectors 25 
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m (82 ft) in diameter were installed. Large multiple 
computer systems are used at all three sites to control the 
radars, process data, and maintain tracks of objects or- 
biting in space, in addition to providing ballistic missile 
early warning. Radar information is automatically trans- 
mitted to Strategic Air Command, North American 
Aerospace Defense Command, and other centers. The 
Fylingdales site also supplies early warning service to the 
United Kingdom. 

In 1985 the United States began building a large 
phased array radar system at the Greenland site and an- 
nounced plans to replace its older systems with phased 
arrays at its other sites as well. Phased arrays, known as 
Pave Paws in military parlance, use banks of thousands of 
Solid-state modules, rather than antennas, to pick up sig- 
nals. They can detect and track targets at a range of 
3,000 nautical miles (5,550 km/3,450 mi). Pave Paws 
arrays are also being built at four U.S. Air Force bases to 
cover each of the four quarters of the United States. In 
the late 1980s over-the-horizon (OTH) radar, designed to 
detect incoming enemy bombers, may be added to the 
system. 

See also: MILITARY WARNING AND DETECTION SYSTEMS. 


B'nai B'rith [buh-nay’ brith] B'nai B'rith, which 
means “sons of the covenant,” is the oldest and largest 
American Jewish service organization. Founded in 1843, 
B'nai B'rith had as its purpose “to unite Israelites in the 
work of protecting their highest interests and those of hu- 
manity.” Dedicated to philanthropy, B'nai B'rith has of- 
fered assistance in such calamities as the Johnstown 
flood and San Francisco earthquake. Among its other 
projects are orphanages, hospitals, libraries, and Hillel 
religious facilities at colleges in the United States, as well 
as programs for agricultural development and refugee as- 
Similation in Israel. B'nai B’rith established the Anti-Def- 
amation League, America’s principal watchdog against 
anti-Semitism, in 1913, and enjoys observer status at the 
United Nations. 


boa [boh’-uh] Boa is the common name for about 6 
genera and 50 species of SNAKES that constitute the fam- 
ily Boidae. Closely related to PYTHONS, the family includes 
the largest of all snakes, the water-dwelling ANACONDA of 
South America. Among other boas are the smaller sand 
boas, Eryx, and the wood snakes, Jropidolphus and relat- 
ed genera. The typical boa genera are ground or tree 
dwellers of tropical America—as are the wood snakes— 
and the island of Madagascar, whereas the sand boas are 
semidesert burrowing snakes of northern Africa and 
southern Asia. The two North American boas—the rosy 
and the rubber boa—resemble the sand boas. 

All boas are nonpoisonous and kill by constriction. 
Unlike the pythons, they bear live young. They are primi- 
tive snakes with anatomical features that reflect their liz- 
ard ancestry, such as bony vestiges of hind limbs that ter- 
minate in external claws, and the presence—except in 
the wood snakes—of two functional lungs. Most boas are 





The boa constrictor is a New World snake that grows up to 3.7m 
(12 ft) lang. It kills rodents and other small animals by striking and 
coiling around its victim with incredible quickness. Once wrapped 
around its prey, the boa constrictor tightens its coils, preventing 
the animal from breathing. It then swallows its meal whole. 


active at night and have pits along their lips that are sen- 
sitive to the heat of prey. The snakes are usually hand- 
somely marked and often iridescent, the most striking 
being the rainbow boa, Epicrates cenchis. The species 
best known as “boa” is the boa constrictor, Constrictor 
constrictor, which ranges from Mexico to Argentina and 
the West Indies. The snake grows up to 3.7 m (12 ft) 
long, but a 5.6-m (18.5-ft) specimen is on record. 


Boadicea [boh-ad-i-see'-uh] Boadicea, or Boudicca, 
d. AD 61?, was a queen of the British Iceni tribe. When 
her husband, Prasutagas, died (AD 60), he left his prop- 
erty to be divided among his daughters and the Roman 
emperor. The Romans, however, seized his whole king- 
dom (in present-day Norfolk), provoking Boadicea to raise 
a rebellion. Her army sacked several cities before the Ro- 
mans regained control. Boadicea probably killed herself 
with poison. 


boar see Pic 


Boas, Franz [boh'-az] Franz Boas, b. July 9, 1858, 
d. Dec. 21, 1942, a German-American anthropologist 
who is generally considered the father of American an- 
thropology, was educated as a physicist. On a scientific 


l 


expedition to Baffin Island (1883-84), he became inter- | 


ested in Eskimo culture and thereafter devoted his career 


to anthropology. In 1886, Boas began fieldwork among > 


the KwakiuTL and other Indians of the northwest Pacific 


coast. He served (1896-1905) as curator of ethnology at | 


the American Museum of Natural History, New York, and ` 


became (1899) Columbia University’s first professor of 
anthropology, a position he held until his death. 

His impact on American anthropology, in particular on 
its methodology, was immense. Opposed to the armchair 


theorizing that had previously dominated the field, Boas © 


encouraged an empirical approach to ethnology based on 


meticulous observation and quantification of data; many ~ 


scholars later criticized him, however, 


for collecting ` 
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masses of facts without attempting to reveal the signifi- 
cance of the data. His best-known books include /he 
Mind of Primitive Man (1911; rev. ed., 1963; repr. 
1966); Primitive Art (1927; 2d ed., 1955; repr. 1962), 
and Race, Language, and Culture (1940; repr. 1968). 


boat and boating Old-time sailors define a boat as 
a vessel capable of being carried aboard a ship. Many 
large vessels, however, are also called boats: tug boats, 
ferry boats, fireboats, and so forth. In the most general 
sense a boat is a comparatively small, often open vessel 
propelled by oars, paddles, sails, or a motor and designed 
and outfitted for any number of functions. 

This article deals with small boats and yachts, both 
power and sail, and with special small boat types such as 
CANOES. The history of larger vessels, both sail- and en- 
gine-powered, as well as modern construction methods 
will be found under SHIP and SHIPBUILDING. Separate arti- 
cles describe special types of craft (for example, BARGE; 
GONDOLA; PT BoaT). NAVAL VESSELS treats the development 
of ships used for war as well as modern naval ship types. 


Early Boat Development 


Anthropologists assume that hollowed-out logs were the 
earliest form of boat. Indeed, many societies still use this 
type, often with sails and a stabilizing outrigger—a spar- 
attached length of wood riding parallel to the length of 
the boat. 

Other early types of boat construction included vessels 
made of tied bundles of reeds or grass, or of animal skins 
stretched over a wooden frame. 

Although different societies developed similar types of 
boats, such conditions as the availability of tools and ma- 
terials or the kinds of water to be traveled—as well as the 
requirements of fisherman or traders—were of great im- 
portance in the growth of maritime technology. American 
Indians, living mostly inland, never needed to use sails. 
Pacific islanders, surrounded by ocean, constructed sails 
from tree-bark mats or plaited strips of wood and were 
able to travel thousands of miles. Variations of multi- 
hulled boats, propelled by paddles and sails, were devel- 
oped by the Micronesians and Polynesians. Micronesian 
outriggers, and those of Ceylon and Malaya, were ex- 
tremely fast. Pacific islanders cut planks with adzes and 
used lashings of a rope made from vegetable fibers and a 
caulking of breadfruit sap to hold their boats together. 

By perhaps 3000 Bc, Egyptian sailors were voyaging 
as far as Crete, a round-trip of about 950 km (about 600 
mi). They brought back cedar wood, for Egypt even then 
possessed few trees from which to construct boats. Egyp- 
tian nautical development occurred along with the inven- 
tion of woven cloth for sails and twisted rope for rigging. 

Paddles, oars, and single large sails were early forms 
of propulsion. At least one ancient method of arranging 
mast, spar, and sail, the lateen rig—a triangular sail set 
obliquely on a short mast—can still be seen on many 
Mediterranean and Middle Eastern craft. 

Historical evidence of long and difficult voyages made 
by Cretan and Phoenician mariners indicates a high level 


of seamanship and, presumably, a well-developed knowl- 
edge of boat building. 

The vessels known from Greek and Roman times be- 
long rather to the ship category and are therefore dis- 
cussed there. 

The northern European path of nautical development, 
meanwhile, had been along different lines. The Scandi- 
navians made open boats, both of hollowed-out logs and 
planked lumber, long before the Roman conquest of Brit- 
ain. The Nydam boat, now preserved at Kiel, was about 
25 m (82 ft) long, made of planks fitted clinker style 
(each plank overlapping the one beneath it), rather than 
carvel-built, with the planks fitted edge to edge, and 
dates from AD 69 to 217. There are 14 pairs of oars and 
a rudder, but no sail. Scandinavian boats began using 
sails only about AD 600. By the 3d century aD the Jutes, 
Angles, and Saxons were raiding across the North Sea to 
England. Still more centuries passed before the Vikings 
crossed the Atlantic to Iceland, Greenland, and America 
in open boats with woolen sails. 


The Marconi-rigged sloop is one of the most popular of the small sailing 
craft. The mainsail and the jib are both attached to the single mast, which 
is positioned toward the bow of the boat. Battens, small pieces of wood or 
plastic, are inserted into pockets in the mainsail, and serve to keep the sail's 
edge from curling. Rigging ropes, or lines, adjust the sails and support the 
mast. The ropes used to control the mainsail and jib are called sheets and 
are attached by claw rings. Lines running from the mast to the sides of the 
boat are called shrouds. The centerboard can be lowered through a slot in 
the bottom and prevents the boat's sideslipping in the water. 


mast 






mainsail 


claw ring 


mooring 
cleat 


kicking 
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(Above) Courageous passes Enterprise in trials for the 1977 
America’s Cup. Piloted by Ted Turner, Courageous went on toa 
4-race sweep in the 23d successful U.S. defense of the Cup. 
(Below) With her striped spinnaker leading the way, Australia I| 
speeds to victory in the 1983 America’s Cup. Australia’s win 
ended the 132-year possession of the Cup by the United States. 








Throughout the succeeding centuries, boat types and 
boat construction evolved slowly, sometimes spurred by 
occupations such as smuggling that required fast, ma- 
neuverable vessels, sometimes making rapid strides as 
new materials became available. Hull shapes were re- 
fined, and the addition of movable centerboards, or lee- 
boards attached to the sides of the boat, reduced sideway 
slippage. The development of fore-and-aft sails enabled a 
boat to sail “into the wind,” if not directly, at least by 
making a series of slanting “tacks.” It was not until the 
1890s that the first gasoline engine-powered boat, fa- 
thered by the German inventors Gustav Daimler and Karl 
Benz, became commercially feasible. 


Small Boat Types 


In the 19th century each boat was made by hand, and 
ownership of a sailing yacht or other pleasure boat was re- 
stricted to the rich. The advent of aluminum and glass-re- 
inforced plastic (fiberglass) as construction materials, how- 
ever, introduced the advantages of mass production to the 
boat-building industry, and lowered the cost of boat own- 
ership. As a result, the numbers of available boat styles, 
sizes, and types multiplied. Today the spectrum of small 
boat types begins with the smallest dinghies, prams (small 
ships’ boats), and flat-bottom rowboats. Boating enthusi- 
asts also USe HOUSEBOATS, Canoes, racing shells, punts, and 
rubber or aluminum rafts. A houseboat is a broad-beamed 
vessel that furnishes the maximum living space. Although 
some are surprisingly fast and maneuverable, they are 
suited primarily to inland waters. Racing shells are long, 
narrow craft that are propelled by one to eight rowers using 
long oars known as sculls or sweeps. The punt Is a shallow 
draft boat with blunt ends that Is usually propelled by poling. 

Sailboats vary in size from light sailboards easily carried 
atop a car to cruising yachts—some only a little roomier 
than a station wagon—that can sail around the world. Such 
technical developments as aluminum masts and booms, 
Stainless-steel rigging, nylon and dacron rope, and sails 
made of synthetic materials have further expanded the field 
of recreational boating by making it easier to handle boats 
under sail and to maintain them in dock. The once-labori- 
ous process of sail handling is now mechanized with elec- 
trically powered winches. Many small racing boats are 
manufactured to conform to various class measurement rules. 

Along with the perfection of synthetic construction 
materials, the development of the outboard motor has 
created another major change in pleasure boating. The 
motor is light, comparatively inexpensive, and capable of 
being attached to a wide variety of craft, from simple row- 
boats to small cruising sailboats and catamarans. Boating 
competition has led to ever more powerful outboard en- 
gines (up to 200 hp in standard boats and reaching 900 
hp in craft built for high-speed racing) and to increased 
reliability. In addition to increasing the number of plea- 
sure-boating enthusiasts, the outboard motor has become 
a significant source of marine mobility in remote frontier 
areas and on the waters of developing countries. 

Larger motorboats include cabin cruisers, ranging in 
size up to around 10 m (35 ft) and equipped with an in- 
board motor and living accommodations that often in- 
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clude bunks for up to six people and a galley (kitchen). 
Some are outfitted for fishing, with a control station 
(called a flying bridge) built above the main cabin for 
better visibility. Above 10 m, cabin cruisers are more 
properly called motor yachts; many carry sophisticated 
navigational and power equipment. 


Recreational Boating 


In the United States in 1982, more than 9 million boats 
were registered by the states or by the Coast Guard, in 
addition to almost 77,000 federally documented yachts. 
About 60 percent of the recreational boats in the United 
States are outboard powered. (Most small nonpowered 
boats do not require registration.) Thousands of law-en- 
forcement officers of various jurisdictions administer U.S. 
waterways. The volunteer-staffed United States Power 
Squadrons teach boating to more than 50,000 adults a 
year in 400 locations across the country, and the Coast 
Guard auxiliary instructs an almost equal number. Hun- 
dreds of sailing schools, state and local boating education 
programs, and specialized schools provide beginning 
through advanced courses. 

Most of the thousands of boating enthusiasts simply 
enjoy spending recreational time on the water. A smaller 
group compete in the thousands of races held every year, 
and for the most important of these races, naval archi- 
tects design craft incorporating the most advanced com- 
puter-generated shapes and the latest in experimental 
materials. In sailboating competition, catamarans and tri- 
marans (improving on the Pacific Island multihulls) can 
approach speeds of 26 knots (48 km/h; 30 mph). Mono- 
hulls, however, still dominate the sailboat world. (Austra- 
lia 11, winner of the 1983 America’s Cup—the most im- 
portant sailing race—is a monohull with an unusual keel 
design that improves maneuverability.) 

Sailboating competition is often a well-organized sport, 
especially at the 1,200 yacht clubs in the United States. 
A racer may start at the club level and advance to inter- 
club, regional, and—in the United States—the North 
America Yacht Racing Union’s national championships. 
On the world level the International Yacht Racing Union is 
the governing body. Men, women, and juniors compete at 


The variety of powered pleasure boats includes the cabin 
cruiser, made in numerous sizes and styles. 








A 900-hp Bertram powerboat almost leaves the water during 
a race. To eliminate the slowing effect of water resistance, 
competition powerboats are designed so that most of the hull 
rides above the surface of the water. 


their own levels and in varying combinations. The pinnacle 
of small-craft sailing competition is the Olympic Games. 

Separate from clubs and regional associations are the 
organizations for boats of particular ‘classes. These are 
known as one-designs because the boats in a given class 
are all of the same design and size, and they race without 
handicap or time allowance—that is, the first boat to 
cross the finish line is the winner. 

Handicap racing allows for boats of differing sizes and 
designs to race against each other, with time allowances 
based on a rating derived from a boat’s measurements in 
conjunction with the finishing times. Most ocean races are 
run on a handicap basis. Some of the best known are the 
Bermuda Race, the Honolulu Race, and the Southern 
Ocean Racing Conference, as well as the Chicago-to-Mack- 
inac (Island) race on Lake Huron and the Detroit-to-Macki- 
nac race on Lake Michigan. Distances range from 480 to 
3,200 km (300 to 2,000 mi), and occasionally special 
races across the Atlantic and even around the world are held. 

Among the most famous American racing sailboats are 
Brilliant, the schooner that had the fastest elapsed time 
in the 1936 Bermuda Race (114 hr, 54 min, 32 sec; in 
corrected time, however, Brilliant placed second) and is 
still sailing out of Mystic seaport; Finisterre, the broad- 
beamed yawl that won the Bermuda Race three times in 
Succession—in 1956, 1958, and 1960; and Coura- 
geous, the U.S. 12-meter boat that successfully defend- 
ed the America’s Cup in 1974 and 1977. 

Offshore powerboat racing is a special development 
that began in the 1960s, and a good proportion of the 
powerboat racing in American waters is done by profes- 
sionals. A major power-boat competition in the United 
States is the Gold Cup series, dominated by high-powered 
hydroplanes that average 130 to 160 km/h (80 to 100 
mph). Not nearly so fast, but involving a high level of sea- 
manship, is the type of powerboat race called “Predicted 
Log Racing,” where amateur skippers predict the time it 
will take their cruisers to cover a given route—taking into 
consideration winds, currents, and navigational hazards. 
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The bobcat derives its name 
from its bobbed (stubby) tail. 
Small and fierce, the bobcat 
can leap onto the back of a 
young deer and kill it. 





bobcat The bobcat, Lynx rufus, is a mammal in the 
cat family, Felidae, order Carnivora. It is also known as 
the wildcat and bay lynx. The bobcat is about 71 cm (28 
in) long and has a short tail. Large males may weigh 11 
kg (24 |b). The long, soft fur is pale brown with blackish 
splotches. The face is much like that of the domestic cat, 
but larger. Long, heavy legs end in furred feet. Bobcats 
live in forests and on plains from southern Canada to 
northern Mexico. They eat rodents and rabbits. 


bobolink [bahb’-oh-link] The bobolink is a songbird of 
the American blackbird family. It nests in grassy fields of 


The male bobolink (left) has different colored plumage from the 
female's only during the summer breeding season. It is light above 
and dark below, accounting for the nickname “skunkbird.” 





the Rocky Mountains, and migrates to Argentina. Its 
name is derived from one of its melodious songs. The bird 
is about 18 cm (7 in) long. In winter both sexes are buff- | 
brown, with buff and black stripes, but in the breeding 
season the male has a mainly black body with white 
shoulders and rump and a yellowish nape. The rough nest 
of grass and weeds Is placed on the ground. The bobolink 
is also called the reedbird—and sometimes ricebird, be- | 
cause It settled on rice fields that used to lie along its mi- 
gratory path in the southern United States and fed on | 
them, sometimes doing serious damage. The bobolink, | 
Dolichonyx oryzivorus, is classified in the family Icteri- f 
dae, order Passeriformes. 


the northern United States and southern Canada, east of | 


f 





bobsledding Bobsledding is a fast and dangerous 
winter sport in which two or four persons maneuver a il 
bobsled down a winding ice track. Most bobruns are in 
the Alps or at Winter Olympic sites. International compe- | 
titions are controlled by the International Bobsled Feder- ` 
ation. The first four-man world championship took place 
at the 1924 Olympics. Two-man championships were ~ 
added to the Olympic program in 1932. St. Moritz was — 
the home of the first bobsled (1888). 

Modern bobsleds travel up to 145 km/h (90 mph). Their 
length may not exceed 3.8 m, or 12.5 ft (2.7 m, or 8.9 ft, © 
for two-person boblets), and total weight, including crew, ` 
may not exceed 630 kg, or 1,389 Ib (375 kg or 827 Ib, for © 
boblets). International courses are at least 1,500 m (4,920 — 
ft) long with at least 15 banked turns, some more than 6 m 
(19 ft) high. Championship matches usually include four © 
heats, and the team with the lowest composite time wins. 





—— 


bobwhite The bobwhite, a game bird, is a quai found | 
throughout most of the United States east of the Rocky 


Bobwhites (male at left) are usually monogamous. Members of | | 
a family roost in a circle, heads pointing outward, and at the first = 
sign of danger fly off in all directions. 
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Mountains and south to Central America. The name is 
derived from its characteristic mating call. Relatively 
small (25 cm/10 in), it is plump bodied, chestnut brown 
on the back, and pale but heavily streaked and spotted 
below. The throat and eyebrow stripes are boldly white in 
the male and buffy in the female. The plumage blends 
well with the bird’s habitat of overgrown fields and wood- 
land openings. The nest is built on the ground, and 12 to 
15 eggs are laid. Between breeding seasons, bobwhites 
gather into groups, called coveys, of up to 20 birds and 
establish territories that they defend against other coveys. 
Bobwhites eat insects and weed seeds. The bird is classi- 
fied as Colinus virginianus, family Phasianidae, order 
Galliformes. 


Boccaccio, Giovanni [boh-kah’-choh] Giovanni 
Boccaccio, b. 1313, d. Dec. 21, 1375, best known as 
the author of the DECAMERON, is considered the father of 
Italian prose style, the creator of the novella (See NOVELLA 
AND NOVELETTE) and psychological NoveL, and the renova- 
tor of the ancient EPic in the vernacular. He was also, with 
PETRARCH, One of the first Renaissance humanists. 

Neapolitan Period. \n 1327, Boccaccio’s father ap- 
prenticed him to the banking trade in Naples. Boccaccio, 
however, preferred the Neapolitan court of King Robert of 
Anjou. In this atmosphere he created the mythical Fiam- 
metta, a lady who dominated his prose and poetry. During 
this period (c.1327-41) Boccaccio composed his first 
works: the pastoral allegory La caccia di Diana (Diana’s 
Hunt, 13347); the heroic version of the Troilus and Cres- 
sida myth, Filostrato (1335?, Eng. trans., 1973), which 
influenced Chaucer and Shakespeare; the prose romance 
The Most Pleasant and Delectable Questions of Love 
(1336-38?; Eng. trans., 1566; repr. 1927); the epic po- 
ems in The Book of Theseus (1339-41?, Eng. trans., 
1974); and short lyrics. 

Life in Florence. \n 1341, Boccaccio returned to the 
mercantile world of Florence, where he discovered a vital 
intellectual community that followed the style of DANTE 
and the allegorical-didactic literary tradition. Under this 
influence he began composing his finest works: the alle- 
gorical Commedia delle ninfe fiorentine (Comedy of the 
Florentine Nymphs, 1341-42); a dream vision, 
L’amorosa visione (The Amorous Vision; 1342-43); a 
psychological novel, Amorous Fiametta (1343-44, Eng. 
trans., 1587; repr. 1976); and the mythological pastoral 
The Nymph of Fiesole (1344-46; Eng. trans., 1960). 
The specter of the bubonic plague ended this productive 
phase but also served as the basis for his masterpiece of 
100 tales, Decameron (1348-53; Eng. trans., 1955). 

About 1350, Boccaccio became deeply involved in 
the political affairs of the Florentine Commune, under- 
taking various ambassadorial missions. In the same year 
he met Petrarch. With Petrarch’s encouragement, he de- 
veloped the humanistic interests always evident in his 
works: the search for ancient manuscripts, the study of 
Greek, and the scholarly study of classical history, litera- 
ture, and mythology. Except for the later misogynistic 
Satire // Corbaccio (1365; Eng. trans., 1975) and some 


Giovanni 
Boccaccio, a 
14th-century 
italian poet and 
scholar, appears 
asa Roman 
laureate in this 
engraving. 
Boccaccio, a 
leading writer of 
the early 
Renaissance, Is 
best known for 
the Decameron, 
a collection of 
humorous tales 
set against the 
background of 
plague-stricken 
Italy. 





late poetry, his writing of imaginative literature ceased. 
He turned to critical studies: a cultural geography, De 
montibus (concerning mountains, c. 1355-74); the bio- 
graphical Fates of Illustrious Men (c. 1355-74, Eng. 
trans., 1965) and Concerning Famous Women (c.1360- 
74; Eng. trans., 1963), and the encyclopedic On the Ge- 
nealogy of the Gentile Gods (c.1350-60; Eng. trans., 
1930). 

Having retired to Certaldo in 1363, Boccaccio re- 
mained active in Florentine politics and completed his 
biography of Dante, Jrattatello in laude di Dante (Little 
Tractate in Praise of Dante, 1372). In 1373 he delivered 
public readings of Dante’s Divine Comedy and Is said to 
have met Chaucer in Florence the same year. 


Boccherini, Luigi [boh-kay-ree’-nee] Luigi Boc- 
cherini, b. Feb. 19, 1743, d. May 28, 1805, was an Ital- 
ian composer and cellist who exemplified the classical 
style in Italy and Spain. In his youth he toured in France, 
where he was enthusiastically received, and then in 
Spain, where he was named composer to Don Luis, 
brother of King Carlos III. He later spent some years in 
Germany, and was named Kammerkomponist (“chamber 
composer”) to King Frederick William II of Prussia. His 
last years were spent in Spain, some of them in the ser- 
vice of Lucien Bonaparte. He sank into abject poverty and 
died in Madrid. 

Boccherini was at his finest in chamber music, most 
of which is for stringed instruments. His cello concertos 
are an important part of the repertory for that instrument, 
and his orchestral symphonies are sometimes performed. 
He also wrote a number of operas and choral works, most 
of which have never been published. 


boccie [bah'-chee] Boccie is a bowling game that 
originated in Italy and is still associated with Italians or 
those of Italian descent in the United States, Australia, 
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South America, and elsewhere. It is a game in which two 
to four players lob or roll hard balls (wood or a composite) 
11 cm (4.5 in) in diameter at a smaller (7.0 cm/2.75 in) 
target ball. The object of the game is to get a ball closer 
to the target than the opposition does. Each side is al- 
lowed four attempts. After all balls are played, a team 
scores one point for each of its balls nearer the target 
than the opposition’s closest one. (See also LAWN BOWLS.) 


Boccioni, Umberto [boh-choh’-nee] Umberto Boc- 
cioni, b. Oct. 19, 1882, d. Aug. 16, 1916, was an Italian 
futurist painter and sculptor and a leading theoretician of 
the futurist movement. In 1905, Boccioni joined (1909) 
Filippo Tommaso MARINETTI, the founder of Italian FUTUR- 
ISM, and painted his first major futurist work, Riot in the 
Gallery (1909; Jesi Collection, Milan). He was a coauthor 
with Marinetti and the painters Carlo CarrA;, Giacomo 
BALLA, Gino SEVERINI, and Luigi Russolo of the Technical 
Manifesto of Futurist Painters (1910) and became active 
in the movement throughout Europe. On a trip to Paris in 
1911, Boccioni first encountered the cubists; he became 
increasingly interested in the intensive analysis of form. By 
1912 he had developed an interest in sculpture, publishing 
the Technical Manifesto of Futurist Sculpture that year. 
Boccioni’s stylistic evolution led from NEOIMPRESSION- 
ism to an idiom influenced by cuBism and the theories of 
universal dynamism. In an attempt to capture a material 
world in flux and resolve the contrast between the world 
of external appearances and that of the internal spirit, 
Boccioni gradually moved toward greater abstraction. His 
paintings, such as The City Rises (1910; Museum of 
Modern Art, New York), and sculpture, such as Unique 
Forms of Continuity in Space (1913), are characterized by 
the fusion of the object and its environment. Boccioni was 
perhaps the most gifted of the futurist artists, and his work 
was influential in the development of other abstract styles. 


Umberto Boccioni’s 
Unique Forms of 
Continuity in Space 
(1913) isan 
expression of an 
object's movement 
through space. The 
bronze figure is 
typical of futurist 
sculpture. (Museum 
of Modern Art, New 
York City.) 





Bochum [boh’-kum] Bochum (1987 est. pop., 
381,200) is a city in the state of North Rhine-Westphalia 
in northwestern Germany. Located in the industrial Ruhr 
valley, it is a commercial and manufacturing center that 
produces automobiles, textiles, chemicals, and machinery. 

First chartered in 1298 and 1321, it went to the 
duchy of Cleves in 1461 and to Brandenburg in 1609. In 
the 19th century the coal, iron, and steel industries were 
developed. Mining was the chief industry until the late 
1950s, when mines closed down and the economy shift- 
ed. Bochum’s center, almost totally destroyed in World 
War Il, was rebuilt after 1946. The priory church (1599) 
is the only historic building remaining. Bochum has a 
university, an institute for space research, and a geologi- 
cal and mining museum. 


Bock, Jerry, and Harnick, Sheldon Jerrold 
Lewis Bock, composer, b. New Haven, Conn., Nov. 23, 
1928, and Sheldon Harnick, lyricist, b. Chicago, Apr. 30, 
1942, wrote the score for the enormously popular Fiddler 
on the Roof (1964; film 1971). They also collaborated on 
Mr. Wonderful (1956); Fiorello! (1960), which won the 
Pulitzer Prize for drama; The Apple Tree (1966); and The 
Rothschilds (1970). Harnick’s later works include Rex 
(1976), with Richard Rodgers, and Ghetto (1986). Bock 
was introduced into the Songwriters Hall of Fame in 1990. 


Bocklin, Arnold [burk’-lin] The Swiss artist Arnold 
Bocklin, b. Oct. 16, 1827, d. Jan. 16, 1901, was a pre- 
cursor of the international symbolist movement. His 
paintings, such as the popular /s/and of the Dead (1880, 
Metropolitan Museum, New York, one of five versions), 
owe much of their appeal to a combination of classical 
motifs with dream imagery. Aspects of Bécklin’s art pre- 
figure SURREALISM. His closest associates were Anselm 
FEUERBACH and Franz von Lenbach, artists who were 
known with Bécklin as the “German-Romans.” Earlier 
German art played a large part in his synthesis. 
See also: SYMBOLISM (art). 


Bocskay, Istvan, Prince of Transylvania 
[bawch’-koy, isht’-vahn} István Bocskay, b. Jan. 1, 
1557, d. Dec. 29, 1606, prince of Transylvania (1605- 
06), was also the elected “ruling prince” of Hungary 
(1605-06). In 1604, with Turkish help, Bocskay turned 
against the Habsburgs and launched a war of liberation, 
which ended in the Peace of Vienna (June 23, 1606). By 
this treaty Holy Roman Emperor Rupbotr ll, as king of 
Hungary, guaranteed the rights of the Hungarian estates 
as well as religious freedom to the Protestants. 


Bode’s law see [ITIUS-BoDE LAW 


bodhisattva [boh-dee-saht’-vuh] In BupbpbHism the 
name bodhisattva is given to anyone destined for Bud- 
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dhahood. In the Theravada school the term is generally 
reserved for the BUDDHA Gautama in the period before his 
enlightenment, and for the Buddha of the future, 
Metteya. In Mahayana Buddhism the concept takes on 
central importance, and refers more generally to anyone 
who, by means of vows and practices, has undertaken to 
achieve complete enlightenment, but who then refrains 
from entering final NIRVANA and remains in this world to 
assist other sentient creatures to that goal. As such, these 
compassionate bodhisattvas are opposed to the arhats 
(perfected ones) of the Theravada, who attain enlighten- 
ment and enter nirvana for themselves alone. At a more 
mythological level, the Mahayana also recognizes many 
individual “celestial bodhisattvas” who became popular 
figures in legend and cult. Among them are Avalokites- 
vara (Kuanyin in China), Manjusri, Khitigarbha (Jizo in 
Japan), and Mahasthamaprapta. 


Bodin, Jean Jean Bodin, b. c.1530, d. June 1596, 
was a French philosopher, statesman, and jurist. He 
taught and practiced law in Toulouse until he went to 
Paris at the age of 40. There he joined the politique party 
and became a prominent figure in the entourage of 
François de Valois, the youngest son of CATHERINE DE 


Arnold Bécklin’s Self-Portrait with Death Playing a Violin (1872) 
is one of his many allegorical canvases on the subject of death. 
(Nationalgalerie, Beriin.) 





Mepicis. In 1576, Bodin opposed a suppression of the 
HUGUENOTS and in so doing fell from royal favor. He was 
demoted to a relatively minor post at Laon, where he 
wrote the Latin version of his Six Books of the Republic 
(1566; modern ed., 1962), considered a major work on 
political theory. 

Bodin defined the republic as “the lawful government 
of many families, and of what is common to them, with 
sovereign power.” Sovereignty is necessary in every politi- 
cal community; it is limited only by God and NATURAL LAW. 
He preferred a monarch with absolute power to command 
the subjects, even to the point of determining their reli- 
gion. At the same time he held that the monarch should 
be moderate and just in the use of that power. In the ex- 
treme case of tyranny, rebellion might be justified. 


Bodleian Library [bahd’-lee-uhn or bahd-lee’- 
uhn] The Bodleian Library at Oxford University was the 
first public library in Europe and Is the second largest in 
England. Funded by Sir Thomas Bodley (1545-1613), a 
scholar-diplomat, the library opened Nov. 8, 1602, to re- 
place the Oxford library that had been virtually destroyed 
in the 1550s. Entitled to receive a free copy of every new 
book published in England, the Bodleian today contains 
in excess of 5 million books and about 135,000 manu- 
scripts. 


Bodoni, Giambattista [boh-doh’-nee, jahm-bah- 
tees’-tah] Giambattista Bodoni, b. Feb. 26, 1740, d. 
Nov. 30, 1813, was an Italian printer whose beautiful 
editions are fine examples of Italian typography (see TYPE 
AND TYPESETTING). He studied oriental languages and liter- 
ature at the Stamperia di Propagando of the Holy See, 
and he was named head of a ducal press in 1768. Bodo- 
ni improved on existing typefaces to emphasize the dif- 
ference between thick and thin strokes, and his brilliant 
typography was soon being emulated. His finest work is 
his Manuale tipografico (Inventory of Types), published as a 
partial edition in 1788 and issued complete by his widow. 


body language see NONVERBAL COMMUNICATION 


body marking The body-marking techniques of tat- 
tooing, scarification, and painting have been used in a 
vast range of cultures, both ancient and contemporary, for 
decoration and for communicative purposes. The mark- 
ings may give information about group membership, rank, 
and status. 

Tattooing, the introduction of pigment through punc- 
tures in the skin to create patterns, was practiced in an- 
cient Egypt. Some of the most elaborate tattoos have 
been found among the cultures of Oceania, for example, 
the Maori of New Zealand. In contemporary Japan full- 
body tattoos are flaunted by the yakuza (organized gang- 
sters). 

The word tattoo is derived from a Tahitian term. Sail- 
ors showed an early interest in the tattoos of the Pacific, 
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This 19th-century 
drawing by a crew 
member of the French 
expeditionary ship 
Astrolabe portrays an 
ariki, or chief, of the 
Maori, a Polynesian 
people native to New 
Zealand, The chief's 
elaborate facial tattoos 
were made by 
puncturing the skin 
and applying 
vegetable dyes. 





and the practice of tattooing has persisted among sea- 
men. Tattooing techniques vary widely—for example, the 
Eskimo use bone needles to draw soot-covered thread 
through the skin; the Japanese use fine metal needles 
and colored pigments. 

Scarring, or cicatrization, is most common in the cul- 
tures of Africa, Australia, and Melanesia. In the initiation 
rites of boys among the Nuer of the Sudan, six cuts are 
made across the forehead and remain for life as scars. 
Finer tattoolike patterns are chiseled onto the faces of 
young female initiates of the Kaoka-speakers of the So- 
lomon Islands. In each case the practice serves to mark a 
new stage of life. In some African and Australian societies 
raised weals, or keloids, are created by rubbing irritants 
into a wound. 

Body painting is most commonly practiced for partici- 
pation in ceremonies, feasting, and dancing. 


body temperature Body temperature reflects the 
level of heat energy in an animal’s body and is the con- 
sequence of the balance between heat produced from 
METABOLISM and the exchange of heat with the surround- 
ing environment. The continuance and activity of life pro- 
cesses are profoundly influenced by temperature. Usually 
animal life is feasible only within a relatively narrow range 
of temperatures: the lower limit is just about freezing, 0° 
C (32° F), whereas the upper limit is about 45° C (113° 
F), at which cell structures begin to degenerate. 

Birds and mammals are warm-blooded homeo- 
therms—that is, they have effective regulatory mecha- 
nisms for maintaining their relatively high body core tem- 
peratures within narrow limits, despite large variations in 
Surrounding (ambient) temperature. Homeotherms can 
maintain a temperature difference between their body 
core and the environment because of their fast metabolic 
rates and their effective thermal insulation. In contrast, 
the so-called cold-blooded animals—the temperature 
conformers, or poikilotherms—lack effective temperature 
regulation. Their temperature, metabolism, and activity 
vary In proportion to ambient temperature, and because 
of their slow metabolic rates at rest, they have difficulty 


maintaining core temperature much above ambient tem- 
perature. Some poikilotherms may at times exhibit a kind 
of homeothermy, maintaining their body temperatures at 
more or less constant levels by adjustments of their be- 
havioral and activity patterns. This form of thermal regu- 
lation is called ectothermic (“outer-heated”) and depends 
on uptake of heat from the environment. In contrast, the 
true homeothermic animals are endothermic (“inner- 
heated”) and depend largely on their fast and controlled 
rates of heat production. The effectiveness of ectothermy 
is evident in lizards, which maintain their body tempera- 
ture by movement in or out of shade, by orientation of 
their bodies in relation to solar radiation, and by postures 
that control conduction of heat to and from the ground 
contact surface. After sunset, the lizards burrow, seeking 
warmer temperatures, but usually insufficient soil warmth 
is available and their body temperatures fall. The pre- 
ferred temperatures are reachieved in the morning when 
the lizards leave their burrows to bask in the sun. 

Temperatures in homeotherms are not uniform; core 
temperatures vary among different species. Variations 
also occur within the body of a given species. The tem- 
perature of the inner organs, including the brain, varies by 
1° to 2° C (1.8° to 3.6° F), and there may be gradients of 
a few degrees within and between organs. Skin tempera- 
tures are often 10° to 20° C (18° to 36° F) below core 
temperature, or less, depending on ambient temperature 
and the capacity of the surface covering of feathers, hair, 
or clothing to slow the rate of heat flow from the body. In 
species active during the day, maximal temperatures are 
usually found in the afternoon and minimal values in the 
morning, before the start of the day's activities. In noc- 
turnal species, the pattern is reversed. 

An elevation in core temperature of homeotherms 
above the normal range is called hyperthermia, while a 
corresponding decrease Is hypothermia. Hyperthermia or 
hypothermia can be brought about by extremes in the en- 
vironment or by an inability of the animal to avoid or 
compensate for a thermally stressful situation. Fever is a 
hyperthermia involving a change in the thermal regulato- 
ry system and is usually induced by toxins from bacterial 
infection. HIBERNATION is a special, controlled form of hy- 
pothermia exhibited by some small mammals, such as 


some ground squirrels, hedgehogs, and bats. For most of — 


the year, hibernators act as normal homeotherms. During 
the winter, however, when food is scarce, the control 
mechanism for homeothermy changes; the hibernators 
become poikilothermic, with a markedly reduced metab- 
olism and a body temperature that follows the ambient 
temperature. Temperature control is maintained, howev- 


er: if body temperature falls too low, arousal occurs and — 
heat production mechanisms are activated to prevent < 


freezing. 


Boehler, Peter [bur’-lur] Peter Boehler, b. Dec. 31, 


1712, d. Apr. 27, 1775, was a German bishop and mis- 
sionary of the Moravian Church in America. Boehler left ' 


his native Germany to minister to the black slaves and a 
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group of Moravians in Savannah, Ga. He later led (1740) 
the migration of the Georgia Moravians to Pennsylvania, 
where he founded Nazareth and Bethlehem. After serving 
in England as superintendent of the Moravians from 1747 
to 1753, he returned to America as a bishop and continued 
his work of establishing new Moravian communities. 


Boehm, Martin [baym] Martin Boehm, b. Nov. 30, 
1725, d. Mar. 23, 1812, was one of the founders of the 
Church of the United Brethren in Christ. Born in Lancast- 
er County, Pa., the son of German immigrants, he began 
his career as an itinerant preacher and revivalist. He was 
selected a bishop by the Mennonites in 1759, but he lat- 
er departed from traditional Mennonite customs. He was 
an early associate of Francis AsBuRY and shared with 
Philip OTTERBEIN in the organization of the United Brethren. 


Boeing, William Edward [boh’-ing] William Ed- 
ward Boeing, b. Detroit, Oct. 1, 1881, d. Sept. 28, 
1956, was a pioneer in the U.S. aircraft industry. After 
studying at Yale University’s Sheffield Scientific School, 
he entered his father’s lumber business in Seattle. In 
1916 he switched to the manufacture of airplanes by 
founding the Pacific Aero Products Company, which later 
became the Boeing Airplane Company. He helped design 
the company’s first plane, a two-seat seaplane for the 
U.S. Navy. In 1927 he also founded Boeing Air Transport, 
which, through a merger, later became United Air Lines. 


Boeotia [bee-oh’-shuh] Boeotia is the name of a re- 
gion of ancient Greece lying north of Attica and the 
Corinthian Gulf. Inhabited from Neolithic times, and the 
site of an important Bronze Age settlement, the area was 
settled by Thessalians at the time of the Trojan War. 
Largely agricultural in character and dominated political- 
ly by THEBES, Boeotia was the site of major battles be- 
tween rival Greek city-states (Plataea, Leuctra, Coronea, 
and Chaeronea). It was the homeland of the poets PINDAR 
and HESIOD. 


Boer War see SouUTH AFRICAN WAR 


Boers see AFRIKANERS 


Boethius, Anicius Manlius Severinus [boh-ee’- 
thee-uhs] Boethius, c.480-c.524, was a philosopher 
and statesman who was descended from an ancient Ro- 
man family. Under Theodoric, king of the Ostrogoths, he 
became (510) a Roman consul. Unjustly charged with 
treason in his relations with Pope John I, he was executed 
by Theodoric. 

_ During his imprisonment Boethius composed the clas- 
sic On the Consolation of Philosophy. Seeing the ancient 
Civilization crumbling around him, he translated, summa- 
rized, or wrote commentaries, and composed five impor- 





tant theological treatises. These became the major source 
of early medieval education in the liberal arts and the 
most succinct presentations of Christian Greek theology. 
He has been justly called “the last of the Romans, the 
first of the Scholastics.” 


bog see SWAMP AND MARSH 


Bogan, Louise [boh’-guhn] A distinguished Ameri- 
can poet and critic, Louise Bogan, b. Livermore, Maine, 
Aug. 11, 1897, d. Feb. 4, 1970, was poetry critic for the 
New Yorker magazine from 1931 to 1968. Her criticism 
is collected in Selected Criticism: Prose, Poetry (1955) 
and A Poet's Alphabet (1970). For Collected Poems, 
1923-53 (1954) she shared the 1954 Bollingen Prize in 
Poetry with Léonie Adams. A larger volume of poems, The 
Blue Estuaries, appeared in 1969. What the Woman 
Lived (1974) is a posthumous collection of letters. 


Bogart, Humphrey The film star Humphrey De 
Forest Bogart, b. New York City, Dec. 25, 1899, d. Jan. 
14, 1957, was one of Hollywood’s greatest box-office at- 
tractions. He had an early career on the Broadway stage 
until his performance as Duke Mantee in The Petrified 
Forest (1936) catapulted him onto the screen in a film 
version of the play. In a string of successful films that fol- 
lowed, he generally played hard-boiled detectives and 
other cynical but moral characters. Some of his most 
popular films were The Maltese Falcon (1941); Casa- 
blanca (1942), with Ingrid Bergman; The Big Sleep 
(1946) costarring his wife, Lauren Bacall; The Treasure 
of Sierra Madre (1948); and the film that won him an 
Academy Award, The African Queen (1951), with Katha- 
rine Hepburn. 


The American actor 
Humphrey Bogart, 
shown in a scene 
from Across the 
Pacific (1942), 
began his motion- 
picture career in 
1936. Despite a 
box-office image as 
a rugged antihero, 
Bogart was one of 
the most versatile 
actors of his time. 
He won an Academy 
Award for his 
portrayal of the 
seedy riverboat pilot 
in The African 
Queen (1951). 
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Bogomils [bohhg’-uh-meelz] The Bogomils (a Slavic 
word meaning “pleasing to God”) were members of a 
medieval religious sect that adopted the principles of 
MANICHAEISM and DUALISM, professing that good and evil 
are the two equally divine principles in the life of the 
world. The Bogomils were particularly numerous in 8th- 
century Bulgaria, where they were also known as Messal- 
lans or PAULICIANS. They believed in abstention from sex- 
ual contacts, meat, and wine. They rejected the hierarchy 
and sacraments of the Christian church and were inter- 
mittently persecuted by civil authorities. During the 11th 
century they spread to Italy and France, where they were 
known as Cathari (“the pure ones”), or ALBIGENSES. In the 
late Middle Ages, their major center was located in Bosn- 
ia (modern Yugoslavia). After the Turkish conquest of the 
area, most Bogomils adopted Islam. 


Bogota [boh-goh-tah’] Bogota, founded in 1538 as 
Santa Fe de Bogota, is the capital of Colombia. It is situ- 
ated more than 2,590 m (8,500 ft) above sea level at the 
eastern edge of the Basin of Cundinamarca and is near 
the geographical center of Colombia. The largest city in 
the country and one of the fastest growing in Latin Amer- 
ica, Bogota has a population of 3,974,813 (1985). Rela- 
tively inaccessible until recently, Bogota is now easily 
reached both by air and by the national highway system. 
Bogota is sometimes known as the Athens of America, 
and it has long been one of the hemisphere’s centers for 
writers, intellectuals, and artists. Its university was 
founded in 1572. In addition to supporting many news- 
papers and literary journals, Bogota has a thriving book- 
publishing industry. The mixture of colonial architecture 
and modernistic structures gives the city a strikingly cos- 
mopolitan appearance. Because It is the seat of national 
government, its daily life is highly political. The city has 
autonomous status and is governed by a mayor appointed 


Bogotá is situated at the western edge of the Andean mountain 
Monserrate. It is the capital and the largest city of Colombia. 





by the president. Bogota is less dominant in the country’s 
economy than many Latin American capitals. Less impor- 
tant than MEDELLIN and BARRANQUILLA, Bogota nonethe- 
less generates more than one-third of Colombian eco- 
nomic output. 

By the end of the 16th century, Bogota was already a 
major cultural center of the Spanish colonies in the New 
World. In 1717 it became the capital of the viceroyalty of 
New GRANADA. Following independence (1819), it was the 
capital of Gran Colombia (composed of what are now 
Venezuela, Colombia, Panama, and Ecuador) and with 
the 1830 dissolution of the federation became the Co- 
lombian capital. 


Bohemia Bohemia (Czech: Cechy) is a former king- 
dom of central Europe; today Bohemia and the neighbor- 
ing territory of MorAviA form the Czech Socialist Repub- 
lic, one of the two constituent republics of Czechoslova- 
kia. Bohemia, divided administratively into six districts, 
contains more than 40% of Czechoslovakia's population 
and is the country’s most industrialized region. PRAGUE 
(Praha), its principal city, is the capital of Czechoslovakia. 
Geographically, Bohemia comprises lowlands drained by 
the Elbe (Labe) River that are surrounded by four ranges 
of mountains and hills: the Ore Mountains (Krušné Hory) 
to the northwest, the Giant Mountains (Krkonoše) to the 
northeast, the Sumava and Bohemian Forest to the 
southwest, and the Bohemian-Moravian Uplands to the 
southeast. 

The name Bohemia is derived from that of the Boii, a 
Celtic people that inhabited the area in Roman times. 
The Slavic Czechs appear to have settled there by the 6th 
century, and in the 7th century they founded a short-lived 
state under Samo, a ruler of Frankish origin. The Czech 
Premsyl dynasty was established in the region by the 9th 
century, when Christianity was introduced. In the period 
that followed, Bohemia developed close ties with neigh- 
boring German states and was drawn into the orbit of the 
Holy Roman Empire. In 1198 the Premsyl prince Ottokar 


The map indicates 
the boundaries of 
Bohemia, the 
westernmost region 
of the Czechoslovak 
Socialist Republic. 
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| was granted the hereditary title king of Bohemia by Em- 
peror Henry VI. Early in the 14th century the crown 
passed to the house of Luxemburg, and in 1355 the Lux- 
emburg king Charles | of Bohemia became Holy Roman 
Emperor CHhaRues IV. Under Charles, Prague became an 
important European cultural center, and the prestige of 
the Bohemian monarchy was greatly enhanced. In the 
15th century the HussiTEs, a native Czech religious re- 
form party, were able for a time to challenge the en- 
trenched power of the Catholic church. Beginning in 
1526, Bohemia was ruled by the Austrian HABSBURGS, 
and its history belongs to that of Austria from the mid- 
17th century until the establishment of Czechoslovakia in 
1918. Bohemia survived as a province of Czechoslovakia 
until 1949. Most of the German population of the Bohe- 
mian SUDETENLAND was expelled after World War Il. 


Bohlen, Charles Eustis [boh’-luhn] Charles E. 
Bohlen, b. Clayton, N.Y., Aug. 30, 1904, d. Jan. 1, 
1974, was an American diplomat who helped formulate 
U.S.-USSR policy for more than 30 years beginning in 
1934. During World War II, he served as Russian inter- 
preter to Presidents Roosevelt and Truman at the Tehe- 
ran, Yalta, and Potsdam conferences. He was ambassador 
to the USSR (1953-57), the Philippines (1957-59), and 
France (1962-68). 


Bohme, Jakob [burm’-eh] Jakob Böhme (or Boehme), 
b. 1575, d. Nov. 17, 1624, was a German Protestant 
mystical writer. Born of peasant stock, he received an el- 
ementary education and became a master shoemaker. At 
the age of 36 he abandoned his trade and began his 
mystical writings. 

Böhme’s works describe his mystical vision. He held 
that God is the substance that underlies the universe. 
Bohme identified God as Abyss (Ungrund) and Primal 
Foundation (Urgrund), representing a polarity of all and 
nothing that underlies the polar tensions in all reality. 

His writings attracted scrutiny by church and state, 
and this led to charges against Böhme. He was under 
prosecution at the time of his death. 


Bohr, Niels Niels Henrik David Bohr was one of the 
most important theoretical physicists of the 20th century. 
Through his own work and through his influence on 
younger physicists, he played a major role in formulating 
and interpreting QUANTUM MECHANICS, the theory used to 
describe atomic and subatomic phenomena. 

Bohr was born in Copenhagen on Oct. 7, 1885, and 
received his doctorate from the University of Copenhagen 
in 1911. In that year he moved to Manchester, England, 
to work with Ernest Rutherford. Rutherford had recently 
formulated the nuclear model of the atom, and Bohr used 
this theory in his own work, the application of quantum 
ideas to atomic structure and spectra. 

Bohr returned to Copenhagen in 1912 to be married, 





Niels Bohr, a Danish 
physicist, founded 
the modern 
quantum theory of 
matter. He is best 
known for his 
investigations of 
atomic structure and 
radiation, for which 
he won the 1922 
Nobel Prize for 
physics. 


and there he wrote three major papers in which he laid 
the foundation of a quantum theory of atoms. In this work 
Bohr pointed out that atoms could not be described sole- 
ly through the application of the concepts of classical 
physics. He proposed that an electron in an atom ordi- 
narily resides in one of a discrete number of possible or- 
bits, called stationary states, and each state corresponds 
to an angular momentum that is an integer multiple of 
Planck’s constant divided by 2z. Applying this assump- 
tion to the hydrogen atom, Bohr calculated the energies 
of the stationary states and showed that the known fre- 
quencies of light emitted by hydrogen could be expressed 
as the difference between two such energies. This im- 
plied that the electron (and hence atom) emits radiation 
only when jumping from one stationary state to another. 

The success of these calculations did much to con- 
vince physicists of the importance of quantum ideas, and 
Bohr was awarded the Nobel Prize in physics in 1922. 
During World War II he worked in the United States on 
the atomic bomb project. Bohr died in Denmark on Nov. 
18, 1962. 


Bohr magneton The Bohr magneton is the funda- 
mental unit for the intrinsic MAGNETIC MOMENT of the elec- 
tron, that is, the unit of intensity of the magnetic field 
resulting from the orbital motion of an electron about the 
nucleus of an atom. The magnitude of the Bohr magne- 
ton, 9.274 x 10°* ampere-meter*, may be calculated 
from its definition in terms of other physical constants, 
Us = eh/4zm, in which e Is the charge of the electron, h is 
PLANCK’S CONSTANT, and m is the mass of the electron. 


boil A boil is a painful, swollen agscess of the skin. It is 
usually caused by the bacteria Staphylococcus aureus, 
which enters a hair follicle or an oil gland duct. Although 
the boil feels hard to the touch, it is actually filled with 
pus. The accumulation of pus puts pressure on adjacent 
nerves and causes inflammation. Boils occur in areas that 
are frequently chafed, such as the neck, face, ear, and 


200 BOILEAU-DESPREAUX, NICOLAS 


extremities; but they may occur anywhere on the body. A 
sty is a boil located at the hair follicle of an eyelash, and 
a carbuncle is a group of adjoining boils. Treatment of a 
Small boil consists of keeping the area clean, avoiding ir- 
ritation, and applying antibiotic ointments. Large boils, 
particularly on the face, can cause blood poisoning, or 
septicemia. They must be treated medically by draining 
the boil of pus and applying antibiotics. 


Boileau-Despreaux, Nicolas [bwah-loh’-day-pray- 
oh’, nik-oh-lah’] Nicolas Boileau, b. Nov. 1, 1636, d. 
Mar. 11, 1711, known as Despréaux, was a French poet 
and essayist whose critical verse treatise L’Art poétique 
(The Art of Poetry, 1674) contributed to the formulation 
of French ciassicism. Boileau had many friends in high 
position, but he also made many enemies as a result of a 
series of biting satires published between 1666 and 
1711. He burlesqued the clergy in the mock epic Le 
Lutrin (The Lectern, 1683) but softened his satire in a 
number of Epitres (Epistles) produced between 1675 and 
1698. 


boiler A boiler is an enclosed container that generates 
steam. Its chief components are a series of metal pipes or 
tubes that may circulate either heat from the FURNACE to 
raise the temperature of the surrounding water, or water 
that is heated directly by the furnace. The resultant steam 
is collected for use in heating, power, or other processes. 


/n the water-tube boiler (A), water is led down through pipes into the 
combustion chamber or furnace (1). Water entering the system is preheated 
by entry through the smokestack (2). The fire-tube boiler (B) routes hot 
combustion gases through pipes that enter the main water chamber (3) 
before reaching the smokestack. In both cases, the steam generated Is 
collected from a point (4) well above the boiling water, at the top of the main 
chambers. 





The two types of steam boiler are water tube and fire 


tube. In the water-tube boiler, water flows in tubes placed | 


above the fire in the furnace. The heat from the fire ap- 
plied to the tubes causes the water in them to boil. The 
resulting steam is then collected above the water in the 
boiler. Because the heat does not act directly on the boil- 
er, the water-tube boiler is considered a safer design than 
the fire-tube boiler. 


In the fire-tube boiler, the tubes do not carry water; 


they carry only the hot air from the fire in the furnace, 
which must travel through them to reach the chimney or 
smokestack. As the hot air passes through the fire tubes, 
which are immersed in water, the surrounding water boils 
and turns to steam. This is the oldest type of boiler. Small 
fire-tube boilers were used for fire engines and steam lo- 
comotives. Fire-tube boilers are now used primarily for 
heating purposes, especially in oil fields, where poor op- 
erating conditions require reliable service. 


Today, most large electric-generating plants and large | 


ships use water-tube boilers. They are more efficient than 
fire-tube boilers and can develop higher pressures. Water- 
tube boilers can be built in very large sizes. NUCLEAR REAC- 
TORS can also be used as the heat source for the boilers in 


large steam-generating units. This design is found in nu- ` 


clear-powered ships and in nuclear electric-generating plants. 


boiling point The boiling point is the temperature at 
which a liquid boils. Boiling is a thermodynamic phe- 


nomenon in which a liquid churns violently and releases ` 


vapor bubbles. The best-known boiling point is that of 
water, normally 100° C (212° F). A less-common liquid is 


liquid oxygen, which boils at -183° C (-297° F). At the — 


boiling point, the VAPOR PRESSURE of a liquid is equal to 
the local atmospheric pressure. Thus, the exact boiling 
temperature is a function of atmospheric conditions and 


altitude. The temperature of a boiling liquid remains at ` 


the boiling point, even if more than enough heat to main- 
tain boiling is applied. 


Boise [boy'-zee] Boise is the capital and largest city in 
Idaho and the seat of Ada County. Located on the Boise 
River, it lies west of the Rocky Mountains at an altitude of 
835 m (2,740 ft) and has a population of 125,738 
(1990). Boise is a trade center for a large agricultural and 
livestock-raising region in southwestern idaho and eastern 
Oregon. The main industries are meat packing, food pro- 
cessing, wholesale trade and trucking, and manufacture 


of steel and lumber products. State and federal agencies | 


are also major employers. Points of interest include Boise 
State College (1932), the state capital building, and Julia 
Davis Park, which contains an art gallery, a museum, pio- 
neer buildings, and a zoo. 

Boise was founded after the 1862 gold rush in Boise 
Basin, at the crossroads of the Oregon Trail and a primary 
mining route. Its development was aided by lumbering 
and agricultural activities, especially after implementa- 
tion (1902) of the Boise Irrigation Project. 


| 
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Bok, Edward William Edward William Bok, b. den 
Helder, the Netherlands, Oct. 9, 1863, d. Lake Wales, 
Fla., Jan. 9, 1930, an editor of the Ladies Home Journal, 
was a significant figure in the development of the modern 
women’s magazine. 

Bok immigrated to New York City in 1870 and in 
1886 founded the Bok Syndicate Press, which distribut- 
ed weekly articles by Henry Ward Beecher as well as a 
page of women’s features. In 1889, Cyrus H. K. CURTIS 
made him editor of the Journal. Bok transformed it into a 
potpourri of fiction, household hints, personal advice, and 
reader correspondence. Among its contributors were 
Grover Cleveland, Dwight L. Moody, Theodore Roosevelt, 
and Mark Twain. Bok’s autobiography, The Americaniza- 
tion of Edward Bok (1920), won a 1921 Pulitzer Prize for 
autobiography. 


Bokassa, Jean Bedel [boh-kah’-sah] Jean Bedel 
Bokassa, b. Feb. 22, 1921, former army chief of staff, 
became president of the Centra! African Republic after 
staging (Dec. 31, 1965) a coup ousting his cousin, Presi- 
dent David Dacko. In 1977 he crowned himself Emperor 
Bokassa | of the Central African Empire. Bokassa was 
overthrown in 1979 and sentenced to death in absentia 
in 1980 for crimes ranging from murder to embezzie- 
ment. After he voluntarily returned to the Central African 
Republic in 1986, he was retried and again sentenced to 
death; his sentence was commuted to life imprisonment 
in 1988. 


Bolender, Todd [boh’-!en-dur] Todd Bolender, b. 
Canton, Ohio, Feb. 17, 1919, an American ballet dancer, 
choreographer, and company director, was closely associ- 
ated with New York City Ballet, where he created roles in 
key works by George Balanchine and Jerome Robbins. His 
own choreography, which includes Mother Goose Suite, 
has a simple, touching appeal. Bolender was also ballet 
director for the Cologne (1963-66) and Frankfurt (1966- 
69) opera houses. In 1981 he became artistic director of 
the State Ballet of Missouri, Kansas City. 


bolero [boh-lair’-oh] The bolero, an intricate solo 
Spanish dance in 3/4 time, features sharp turns, brilliant 
arm and hand movements, stamping feet, and pictur- 
esque poses during pauses in the castanet or vocal ac- 
companiment. its invention is often attributed to Sebas- 
tian Cerezo in 1790, who probably stylized elements of a 
preexisting folk dance for the stage. 


Bolestaw |, King of Poland (Bolestaw the Brave) 
[boh’-les-lahv] Bolestaw |, b. c.966, was the first king of 
Poland. The son of Mieszko, the first Polish Christian 
prince, he succeeded his father in 992. In 1000 he ob- 
tained from Holy Roman Emperor Otto II! abolition of the 


tribute that Mieszko had agreed to pay and the creation of 
an independent Polish church administration, with a 
metropolitan at Gniezno. 

Bolestaw fought three wars against Otto’s successor, 
Henry {1!, and by the Treaty of Bautzen (1018) won rec- 
ognition of Lusatia, Moravia, and Misnia (Meissen) as 
parts of Poland. He was crowned king shortly before his 
death in 1025. 


Boleyn, Anne [boh-lin’] Anne Boleyn, b. 1507?, d. 
May 19, 1536, was the second wife of HENRY VIII of En- 
gland and the mother of ELIZABETH |. Henry’s infatuation 
with Anne—and his desire for a male heir—led him to 
divorce his first wife, CATHERINE OF ARAGON, a step that 
required breaking with the Roman Catholic church. 

Anne and Henry were married in January 1533, and 
Anne gave birth to Elizabeth in September. Henry soon 
lost interest in Anne, and finally in 1536, after the still- 
birth of a son, he had her arrested and tried for adultery, 
for which she was beheaded. 


Bolger, Ray [bohl’-jur] Ray Bolger, b. Boston, Jan. 
10, 1904, d. Jan. 16, 1987, was an American actor and 
song and dance man who appeared in vaudeville, musical 
comedy, films, and television. His best-known stage role 
was in Where’s Charley? (1948), in which he introduced 
what soon became his theme song, “Once in Love with 
Amy.” He repeated this role for the movies in 1952, but 
is probably best remembered for his performance as the 
Scarecrow in the film The Wizard of Oz (1939). 


Bolingbroke, Henry St. John, 1st Viscount 
[bahl’-ing-bruk] Henry St. John, lst Viscount Boling- 
broke, b. Oct. 10, 1678, d. Dec. 12, 1751, was an En- 
glish Tory minister during the reign of Queen ANNE and 
afterward an embittered spokesman for the opposition to 
Whig government. After serving (1 704-08) as secretary 
at war, he became a secretary of state in 1710 and, with 
Robert HARLEY, helped negotiate (1713-14) the Treaty of 
Utrecht, which ended the War of the SPANISH SUCCESSION. 
Dismissed by GEorGE | in 1714, Bolingbroke fled to 
France and joined the JAcositEs. He returned after 1723, 
and wrote against Sir Robert WALPOLE and the Whigs. 


Bolivar, Simon [boh-leé-var, see-mohn’] The Latin 
American revolutionary Simón Bolivar, Known as the 
“Liberator,” was the single most important person in the 
Struggle against Spanish authority in the so-called Boliva- 
rian countries (Venezuela, Colombia, Ecuador, Peru, and 
Bolivia). 

Born on July 24, 1783, to a wealthy landowning fami- 
ly in Caracas, Bolivar was educated largely by private tu- 
tors, and was influenced by Enlightenment thought, es- 
pecially by the writings of Jean Jacques Rousseau. 

in 1810, Bolivar emerged as a revolutionary leader. 
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Simon Bolivar, a 
brilliant general 
known as the 
Liberator, led the 
revolution against 
Spanish rule in 
northern South 
America in the early 
19th century. His 
goal of uniting South 
America into one 
nation was never 
realized. 


He contributed to the July 5, 1811, declaration of inde- 
pendence in Venezuela, and in 1813 established the 
second Venezuelan republic. 

After several years of setbacks, Bolivar achieved a ma- 
jor victory in Colombia at the Battle of Boyaca on Aug. 7, 
1819. That same year he convened the Angostura Con- 
gress to found Gran Colombia (a federation of present-day 
Venezuela, Colombia, Panama, and Ecuador), of which he 
became president. This action was formalized at Cucuta 
in July 1821. A year later Bolivar met with Argentine José 
de SAN Martin at Guayaquil, Ecuador, but this potentially 
momentous encounter ended inconclusively. 

By the time the Spanish had been ousted from the 
Bolivarian states—in the mid-1820s—rival ambitions 
were producing outbursts of rebellion against Bolivar’s 
authority. Although he assumed dictatorial powers over 
Gran Colombia in 1828, he was still unable to create sta- 
bility. Political problems and his deteriorating health led 
to his resignation in the spring of 1830. He died on De- 
cember 17 of the same year. 

Bolivar was an intellectual as well as a military and 
political figure. His “Jamaica Letter” of 1815 acutely an- 
alyzed the traits and characteristics of Spanish-Ameri- 
cans, and the Angostura Discourse (1819) and the Boliv- 
ian constitution of 1826 outlined political ideals that re- 
tain their relevance. Bolivar also conceived the 1826 
Congress of Panama, which is regarded as the first hemi- 
spheric diplomatic conference. 


Bolivia [boh-liv’-ee-uh] Bolivia, named for Simón 
Bolívar, is a landlocked country straddling the central 
Andes Mountains in west central South America. It is 
bounded on the north and east by Brazil, on the southeast 
by Paraguay, on the south by Argentina, and on the west 
by Chile and Peru. Sucre is the judicial capital; La Paz is 
the administrative capital. Bolivia became a republic in 
1825, when it gained independence from Spain. 





Land and Resources 


The southwestern quarter of Bolivia is dominated by the 
Andes Mountains, which reach their widest extent of 650 
km (400 mi) in Bolivia and are divided into two great 
mountain chains, or cordilleras, separated by a broad up- 
land plateau known as the Altiplano. The Western Cordil- 
lera forms Bolivia’s eastern border with Chile; it rises to 
snowcapped peaks between 5,700 m (18,700 ft) and 
6,500 m (21,300 ft) and reaches 7,014 m (23,012 ft) 
in Nevada de Ancohuma, which is the highest point in 
Bolivia. The Eastern Cordillera rises abruptly from the 
eastern Altiplano and is dominated by the snowcapped 
peaks of Illampu (6,485 m/21,231 ft) and Illimani 
(6,882 m/22,578 ft). North of CocHagamea, the Eastern 
Cordillera slopes northeastward toward the lowlands of 
the Amazon Basin; south of Cochabamba, the cordillera 
slopes eastward toward the Chaco. Narrow, steep-sided 
valleys, known as yungas, are deeply incised into these 
eastern slopes, the more notable being those in which the 
important towns of Cochabamba, Sucre, and Tiraja are 
located. Between the Western and Eastern cordilleras is 
the Altiplano, which has an average elevation of about 
3,600 m (12,000 ft) and is one of the most highly popu- 
lated areas in the world. It is dominated in northern Bo- 
livia by Lake Titicaca, located on the Peruvian border and 
the world’s highest navigable lake. 

The remaining three-fourths of Bolivia, east of the 
Andes, are the Eastern Lowlands, or llanos, which slope 
gradually eastward from elevations of about 450 m 
(1,500 ft) in the foothills of the eastern Andes to 200 m 
(650 ft) or less along the borders with Brazil, Paraguay, 
and Argentina. 

The northern llanos, known as the Beni Plain, are 
drained by the Beni and Mamoré rivers and form part of 
the great Amazon River basin. 

Climate. The climate of the Altiplano is cool and harsh 
all year because of the high altitude. Daytime tempera- 
tures often reach 15°-18° C (59°-64° F), and nights fre- 
quently fall below freezing, especially during the winter 
(June-August) months. Rainfall totals 700 mm (28 in) on 
the shores of Lake Titicaca, which exerts a moderating 
marine effect on the climate of the northern Altiplano, to 
less than 125 mm (5 In) In the arid southern parts of the 
plateau. The northern yungas have a humid subtropical 
climate, characterized by a heavy annual rainfall of about 
1,250 mm (50 in), a high humidity throughout the year, 
and a mean annual temperature of 23° C (73° F); rainfall, 
temperatures, and humidity diminish toward the south, 
and the southern yungas are considered to have the most 
pleasant climate in all Bolivia, with a rainfall of 450 mm 
(18 in) a year and a mean annual temperature of 20° C 
(68° F). The llanos have a hot and wet subtropical cli- 
mate, with heavy summer rainfall in the north and a drier, 
more temperate climate toward the south. 

Vegetation and Animal Life. The Altiplano is too high for 


tree growth and has only a thin vegetation cover. Exten- ` 


sive subtropical and tropical forests cover the Beni Plain 
and the lower slopes of the northern yungas and give way 
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AT A GLANCE 


REPUBLIC OF BOLIVIA 


Land: Area: 1,098,581 km? (424,164 miô). Capital (le- 
gal): Sucre (1988 pop., 96,093). Largest city and ad- 
ministrative capital: La Paz (1988 pop., 1,049,800). 


People: Population (1990 est.): 6,706,854. Density: 
6.1 persons per km* (15.8 per mi*). Distribution (1988): 
49% urban, 51% rural. Official languages: Spanish, Que- 
chua, Aymara. Major religion: Roman Catholicism. 


Government: Type: republic. Legislature: Congress. Po- 
litical subdivisions: 9 departments. 


Economy: GNP (1988 est.): $4.6 billion; $660 per capi- 
ta. Labor distribution (1983): agriculture—50%; services 
and utilities—26%; manufacturing—10%; mining—4%. 
Foreign trade (1989 est.): imports—$786 million; ex- 
ports—$634 million. Currency: 1 peso Boliviano = 100 
centavos. 


Education and Health: Literacy (1990): 63% of adult 
population. Universities (1986): 9. Hospital beds (1983): 
10,789. Physicians (1984): 4,032. Life expectancy 
(1990): women—56; men—52. Infant mortality (1990): 
125 per 1,000 live births. 


to savanna and scrub brush as rainfall diminishes toward 
the south. Bolivia’s animal life varies greatly. Animals 
commonly found in the rain forest include the jaguar, ca- 
pybara, toucan, and anaconda. The grasslands contain 
the rhea, puma, and deer. The Ilama, alpaca, vicuña, and 
chinchilla inhabit the highlands. 


People 


The principal ethnic groups in Bolivia are Indians—the 
QUECHUA and the AymarA—who make up an estimated 
95% of the total population; mestizos (of mixed Indian 
and European ancestry), who make up 25-30% of the to- 
tal population; and people of European (primarily Span- 
ish) origin, who make up 5-15% of the total population. 

About 95% of the people are Roman Catholics. The 
State no longer supports Catholicism as an official reli- 
gion, and many Indians combine traditional, pre-Christian 
symbolism with Catholic practices. Spanish is widely 
spoken in the cities and has traditionally been the lan- 
guage of the educated elite. Quechua, Aymara, and other 
Indian languages predominate in rural areas. 

Much of the population is concentrated on the cold and 
bleak Altiplano, which has been the center of Indian life 
since pre-Inca days. The warmer and potentially far more 
productive Eastern Lowlands remain sparsely settled despite 
official colonization efforts. About half of the population live in 
rural areas, mostly by subsistence farming. The largest urban 
centers are La Paz, SANTA Cruz, Cochabamba, and Oruro. 








Education is free and compulsory for all children aged 
6-14, but many are not enrolled in school owing to lack 
of physical facilities in certain rural areas. All illiterates 
between the ages of 15 and 50 are required to attend lit- 
eracy classes. Spanish is the language of instruction in 
the schools, with the study of Quechua and Aymara made 
compulsory in 1979. 


Economic Activities 


Mining and subsistence agriculture continue to dominate 
Bolivia’s economy, as they have since the 16th century, 
although efforts are being made to expand manufactur- 
ing, stimulate commercial agriculture, and otherwise di- 
versify the economy. Mining employs about 4% of the la- 
bor force and accounts for valuable export commodities; 
agriculture employs nearly half of the labor force but is 
practiced on a mainly subsistence basis and does not 
supply sufficient food to meet domestic needs. 

Mining. Bolivia is one of the world’s largest producers 
of tin, the principal mineral mined there today. After 
1870 tin replaced silver, which had been mined since the 
Spanish first discovered it at Potosi; in 1545. In 1952 the 
three companies controlling 80% of tin production were 
nationalized as Comibol (Mining Corporation of Bolivia). 

Other important metals are antimony, zinc, tungsten, 
lead, copper, and gold, most of which, together with the 
tin and silver, are produced at high altitudes on the Alti- 
plano. Major oil and natural-gas deposits are located in 
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(Left) Lake Titicaca, the highest large navigable lake in the 
world, lies on Bolivia’s western border with Peru. A succession 
of pre-Columbian civilizations developed along its shores. 


the eastern llanos near Santa Cruz, and natural gas is now 
a major export. Iron ore has been discovered at El Mután. 

Agriculture. The principal farming area is along the 
shores of Lake Titicaca on the northern Altiplano, with 
crops of potatoes, corn, quinoa (a high-protein seed), 
wheat, barley, and oca (a tuber) supporting a large rural 
population. Malnutrition is widespread, and cultivable 
land is scarce; much of the better land is terraced, and 
the terraces, like the farming methods, date from pre- 
Inca times. Herds of sheep and llamas are raised on the © 
drier, southern parts of the Altiplano, and irrigated agri- 
culture is practiced in the south, where fresh water is 
available. Other important farming areas are the fertile 
valleys surrounding the towns of Cochabamba, Sucre, and 
Tarija on the eastern slopes of the Andes, where maize, 














wheat, and potatoes are produced. Potentially better 
farming lands are located in the eastern yungas and lla- 
nos, and continuing government-sponsored colonization 
efforts are relocating many Indians from the Altiplano to 
the eastern regions. Coca (which the local population 
chews and from which cocaine is extracted) is grown on 
about 75% of all farmland and is the nation’s leading 
source of foreign exchange, although its export is illegal. 
Coffee, cacao, bananas, and sugarcane are grown in the 
yungas, and a wide variety of crops—including sugar- 
cane, rice, citrus fruits, coffee, and cotton—are produced 
in the lowlands near Santa Cruz. Cattle ranching is the 
principal activity on the Beni Plain and the Chaco. 

Manufacturing. Manufacturing activities focus mainly 
on raw-material processing and the reduction of bulk in 
materials designed for export. There are numerous tin 
smelters on the Altiplano, an antimony smelter at Vinto, a 
zinc refinery, a bismuth refinery, and tungsten plants, 
and plans exist for a steel plant that will use the El Mutan 
iron ores. Oil is refined at Santa Cruz and Cochabamba. 

Trade and Transportation. Bolivia's principal exports are 
tin and natural gas. Food is the principal import. Bolivia 
has no outlet to the sea for foreign trade and is negotiat- 
ing with Chile and Peru for guaranteed access to Pacific- 
coast ports across lands lost by Bolivia to Chile in the War 
of the Pacific (1879-84). Access to the Atlantic Ocean is 
provided by a 1938 agreement with Paraguay that allows 
navigation on the Paraguay and Parana rivers, by a 1974 
agreement with Brazil that allows duty-free access to the 
Brazilian ports of Belém and Santos, and by a 1976 
agreement with Argentina for free port facilities at Rosa- 
rio. Bolivia is a member of the Latin American Integration 
Association and in 1978 was a signatory to the eight-na- 
tion Amazon Cooperation Treaty. In 1989, Bolivia re- 
ceived more U.S. aid than any other South American na- 
tion, much of it earmarked to fight cocaine. 

Bolivia’s transportation network is poorly developed. 
Railroads replaced mules and llamas in the late 19th 
century in transporting ores from the Altiplano to Pacific 
coast ports, but the first link between east and west was 
the highway built from Santa Cruz to Cochabamba in 
1954. Other highways have since been built, and a rail- 
road in the east now links Santa Cruz with Yacuiba and 
with Trinidad Beni. Pipelines carry oil and natural gas 
across the Andes from Santa Cruz to Arica (Chile) via Oruro 
and from Santa Cruz southward to Argentina via Choreti. 


Government 


Bolivia is, constitutionally, a republic. The constitution 
(often suspended) was promulgated in 1947 and pro- 
vides for the election of a president every four years and a 
Congress consisting of a Senate and a Chamber of Depu- 
ties. For local administrative purposes Bolivia is divided 
into 9 departments. 


History 


Between AD 600 and 900, Indians of Aymara origin were 
living at the southern end of Lake Titicaca, where they 
developed a highly advanced culture known as the Tı- 
AHUANACO. About 1400 the Quechua-speaking Incas in- 
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vaded the area from the south and incorporated the high- 
lands into the Inca Empire. The Spanish conquered the 
country in 1538 and were not driven out until 1825. 
Since independence, Bolivia has been plagued by inter- 
nal revolutions, and disastrous territorial losses have 
greatly reduced its original extent. In the War of the Pa- 
cific, Bolivia lost its Pacific seacoast and rich nitrate de- 
posits in the Atacama Desert to Chile (see PaciFic, WAR OF 
THE). In 1903 it lost the Acre Territory on the north to 
Brazil; and in the CHAco War (1928-30, 1933-35) large 
areas of the Chaco were lost to Paraguay. 

The leftist-orilented MNR (Movimiento Nacionalista 
Revolucionario); headed by Victor Paz ESTENSSORO, was es- 
tablished in the 1940s. The MNR seized power in 1943 
and, with Maj. Gualberto Villaroel as president, urged the 
unionization of the tin miners and other reforms. When 
Villaroel was murdered in La Paz in 1946, Paz Estenssoro 
fled to Argentina; he was elected president in 1951 while 
still in exile but was not allowed to return until the MNR 
again seized power from the governing military junta in 
1952 in Bolivia’s 179th uprising since independence. Paz 
Estenssoro assumed the presidency in 1952 and instituted 
far-reaching reforms, including the nationalization of the 
tin mines, introduction of universal suffrage, land reforms, 
and curtailment of the military. Hernan Siles Zuazo, a vice- 


La Paz, Bolivia’s administrative capital and most populous city, 
is the highest major metropolis in the world (elevation 3,658 m/ 
12,001 ft). 
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(Above) A team of drillers prepares to extract 
ore from one of Bolivia's nationalized mines. 
Despite the nation’s extensive mineral 
resources and development of petroleum 
deposits, Bolivia has one of the lowest 
per-capita incomes in South America. 

(Right) Bolivian farmers on the Andean high 
plateau till their fields by traditional methods. 
Because of the region’s harsh climate and 
unproductive soils, only the most hardy 
varieties of crops are raised. 

(Below) Indian women of La Paz display their 
merchandise in an open-air market. La Paz, 
which developed along trade routes between 

Pacific ports and interior mining districts, is ie Se ee 
the center of Bolivia's commerce. Ey i ae et he ae 





president under Paz Estenssoro, served as president from | 
1956 to 1960, and Paz Estenssoro was reelected in 1960, 
only to be overthrown in a military coup in 1964 by Gen. 
René Barrientos Ortuño, who assumed the presidency and 
was elected president in 1966. Barrientos Ortuño, a right- 
ist, remained in office until 1969, when he was killed in a 
helicopter crash and was succeeded by Luis Adolfo Siles 
Salinas. Salinas was overthrown the same year and re- 
placed by Gen. Ovando Candia, who was himself deposed 
in 1970 by Gen. Juan José Torres Gonzáles, a leftist. In 
1971, Col. Hugo Banzer Suárez, a rightist, overthrew 
Torres and assumed the presidency. In 1978 elections 
were held and subsequently declared fraudulent. The mili- 
tary took control until August 1979, when an interim civil- 
ian government was chosen by the Congress. Former presi- 
dent Siles Zuazo was reelected in July 1980, but he was ` 
prevented by the army from taking office until October — 
1982. In elections held a year early, in July 1985, no can- | 
didate won a majority. The election thus passed to the 
Congress, which chose Paz Estenssoro. The 1989 election | 
was also inconclusive; Banzer Suarez then supported Jaime 
Paz Zamora, who assumed office in August. 


Boll, Heinrich [burl] Heinrich Böll, b. Cologne, Ger- 
many, Dec. 21, 1917, d. July 16, 1985, was one of the 
most significant and outspoken postwar German writers. 
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Heinrich Boll, a 
leading German 
author of the postwar 
era, explored the 
fragmentation of 
modern German 
society in his satirical 
novels. Bollis among 
the few contempo- 
rary writers whose 
works have become 
popular in both 
Western and Com- 
munist countries. 





He served in World War II for 6 years, was four times 
wounded, and was taken prisoner. In 1947 he settled in 
Cologne and began his career as a writer. In 1972 he re- 
ceived the Nobel Prize for literature. 

Boll’s early realistic works deal variously with the war 
and the immediate postwar years Adam, Where Art Thou? 
(1951; Eng. trans., 1955) seeks to demythologize war 
and expose it as a plague. Tomorrow and Yesterday 
(1954; Eng. trans., 1957) describes the typical postwar 
Situation of women and children whose husbands and fa- 
thers were lost in war. In Billiards at Half-past Nine 
(1959; Eng. trans., 1962), Boll uses flashback and inte- 
rior monologue to narrate the story of three generations of 
one family. 

Boll’s popular novel The Clown (1963; Eng. trans., 
1965) questions the responsibilities of the artist vis-a-vis 
society. The dehumanization caused by institutions is 
balanced by naive and natural characters, such as Leni, 
the lady in Group Portrait with Lady (1971; Eng. trans., 
1973). The Lost Honor of Katharina Blum (1974; Eng. 
trans., 1975) shows the destruction of an innocent hu- 
man being by journalistic slander. Safety Net (1979; 
Eng. trans., 1982) takes a satirical look at political terror- 
ism and its impact on West German life. 


Bollingen Prize in Poetry [bahl’-ing-gen] The 
Bollingen Prize in Poetry is given biennially to an Ameri- 
Can poet selected by Yale University Library for outstand- 
ing achievement. Philanthropist Paul Mellon established 
the funds for the Bollingen Foundation and the cash prize, 
which was first awarded in 1949 to Ezra Pound. Other re- 
cipients have included Marianne Moore (1952), W. H. Au- 
den (1954), Robert Frost (1963), Robert Penn Warren 
(1967), W. S. Merwin (1979), and Stanley Kunitz (1987). 


Bologna [boh-lohn’-yah] Bologna is the capital city of 
Bologna province and of the Emilia-Romagna region of 
north central Italy. It has a population of 427,240 (1988 


est.) and is at the foot of the Apennine Mountains, north 
of Florence on the ancient Aemilian Way. Strategically lo- 
cated on the motor and rail axis running north-south 
through Italy, it is a major commercial center. Long an 
agricultural center, Bologna has developed important in- 
dustry since World War |, including manufacture of rail- 
road equipment, farm machinery, motorcycles, electric 
motors, and chemicals. 

Originally Etruscan (Felsina), it was a Roman colony 
(Bononia) from 190 Bc and a Byzantine colony from the 
6th century ab. During the 12th century it became one of 
the first free communes of Italy and fought against the 
German emperors Frederick | Barbarossa (c.1123-90) 
and Frederick II (1194-1250). Conflict between the pro- 
papal Guelphs and proimperial Ghibellines divided the 
city and allowed domination by signori (lords)—the Pep- 
oli, the Visconti of Milan, and the Bentivoglio—-before pa- 
pal rule was established in 1506. Bologna became part of 
united Italy in 1860. Throughout the Middle Ages the 
University of Bologna (founded late 11th century) had 
Europe’s most esteemed law school (founded 1088), 
from which the European revival of Roman law spread. 

Although heavily bombed in World War II, the city re- 
mains a veritable living museum of the Middle Ages and 
the Renaissance, with its many arcaded streets. Notable 
buildings include its two remaining family-military towers, 
the Gothic Church of San Petronio (with a 15th-century 
doorway by Jacopo della Quercia), the 16th-century 
Fountain of Neptune, and the 13th- and 15th-century 
porticoed Palazzo Comunale (town hall). The Pinacoteca 
Nazionale (National Picture Gallery) carries a rich collec- 
tion of works from the the Bolognese primitive, Renais- 
sance, and baroque schools. 


Bologna, Giovanni da Giovanni da Bologna, also 
known as Jean Boulogne and Giambologna, b. Douai, 
France, 1529, d. Florence, Italy, 1608, was the first 
sculptor in Western history to break with the tradition of 
compositions having a single angle of view to which all 
others are subordinated. Intertwining complex gro. pings 
of figures in a continuous spiral, as in his Rape cf the 
Sabine Women (1579-83; Loggia dei Lanzi, Florence), 
Giambologna requires the viewer to move around the 
sculpture from one vantage point to another. The often 
violent projection of arms and legs violates every principle 
of the sculpture of MICHELANGELO and the High Renais- 
sance, and thus leads directly to MANNERISM. The new 
multiplicity of views points the way to the work of Giovan- 
ni BERNINI and the baroque period. 

Giambologna’s first important work, the Fountain of 
Neptune (1563; Piazza Nettuno, Bologna), was commis- 
Sioned by the city of Bologna, which accounts for the 
sculptor’s Italianate name. Subsequent works of impor- 
tance include the elegant Mercury (1564; Museo Nazio- 
nale, Florence); the colossal Appenine (1577-81; in the 
garden of the Medici villa at Pratolino); and the dramatic 
Samson and a Philistine (c.1566-70; Victoria and Albert 
Museum, London). 
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Giovanni da 
Bologna's bronze 
Mercury (1564) is 
one of several 
versions by the 
artist on the 

theme of the god in 
flight. The graceful 
bronze work gives 
an impression 

of fleet movement 
and weightless- 
ness. (Bargello, 
Florence.) 


Giovanni da Bologna maintained a large studio. 
Among his outstanding assistants were Antonio Susini 
and Pietro Tacca; the latter succeeded his master as 
sculptor to the Court of the Medici. 


Bolsheviks and Mensheviks [bohl’-shev-iks, 
men’-shev-iks] At its 1903 congress in Brussels and 
London, the Bolsheviks and Mensheviks emerged as rival 
factions within the Russian Social Democratic Labor party, 
a Marxist organization. The division stemmed from a dis- 
pute over party-membership qualifications. The party’s left 
wing, led by Vladimir Ilich LENIN, wanted a disciplined, 
centralized organization consisting only of activists. The 





moderates, led by Julius Martov, favored a more loosely or- 
ganized mass party. Lenin’s followers, who gained a short-lived 
ascendancy in 1903, became known as Bolsheviks (majority), 
and Martov's backers were dubbed Mensheviks (minority). 

Although the cause of the Initial split seemed trivial, it 
reflected a basic difference of approach that became clear- 
er as spokesmen for the two factions elaborated their views 
in the following years. The Mensheviks adhered to the be- 
lief of veteran revolutionary Georgy PLEKHANov that a bour- 
geois-led, democratic revolution bringing Russia into the capi- 
talist era would have to precede the socialist revolution. Lenin, 
on the other hand, argued that a revolution of workers and 
peasants, if properly led, could establish socialism in one stage. 
The two factions finally split into separate parties in 1912. 

Because the Mensheviks believed in standing aside for 
the bourgeois revolution, they declined to seek power after 
Emperor NICHOLAS || was overthrown In March (N.S.; Feb- 
ruary, O.S.) 1917, although they did accept cabinet posts 
in the provisional government. The Bolsheviks, however, 
gained control of key workers’ soviets (councils) and top- 
pled the provisional government in November (N.S.; Octo- 
ber, O.S.) 1917. Lenin’s regime suppressed the Menshe- 
viks shortly after the beginning of the civil war in 1918, but 
they were permitted occasional spurts of political activity until 
the spring of 1921, when all opposition parties were abolished. 

See also: COMMUNISM; MARXISM; RUSSIAN REVOLUTIONS OF 
1917; SOCIALISM. 


Bolshoi Ballet [bohl’-shoy or buhl-shoy’] The Bolshoi 
Ballet, the principal ballet company of Moscow, takes its 
name from the city’s Bolshoi (or large) Theater, as distinct 
from its Maly (or small) Theater, which has its own ballet 
company. Ballet has been state supported in Moscow since 
1776. During the 19th century the Moscow company was 
considered artistically inferior to the Maryinsky (now Kirov) 
Ballet in Saint Petersburg (now Leningrad), although Mari- 
us Petipa's Don Quixote (music by Ludwig Minkus) pre- 
miered at the Bolshoi in 1869, as did Wenzel Reisinger’s 
Swan Lake (music by Peter Ilich Tchaikovsky) in 1877. in 
1900, Aleksandr Gorsky, the head of the Moscow compa- 
ny, restaged Petipa’s Don Quixote, initiating a series of re- 
forms designed to make ballet more dramatically coherent. 
Until his death in 1924, Gorsky had great influence on the 
development of Russian ballet. 

The first important Soviet work, The Red Poppy (music 
by Reinhold Gliére) was presented at the Bolshoi in 
1927, but until well after World War Il most of the signif- 
icant developments in Russian ballet continued to ema- 
nate from Leningrad, including Vassily Vainonen’s Flame 
of Paris (1932) and Aleksandr Lavrovsky’s Romeo and 
Juliet (1940; music by Sergei Prokofiev). Only in 1944, 
when Lavrovsky and Galina ULANovA, the Kirov’s prima bal- 
lerina, were transferred from Leningrad to Moscow, did the 
Bolshoi achieve indisputable artistic distinction. In 1962, 
Maya PLISETSKAYA Succeeded Ulanova as prima ballerina. 

Yury Grigorovich became the Bolshoi’s chief choreog- 
rapher and artistic director in 1964. His work, marked by 
spectacular athleticism, has proved extremely popular in 
Russia and Western Europe, especially Spartacus (1968; 
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Marius Liepa, as Bacchus, and Marina Kondratyeva, as a bac- 
chante, perform in the ballet divertisement "Walpurgis night,” 
choreographed by Mikhail Lavrovsky for Gounod's opera Faust, at 
the Bolshoi Theater in Moscow. The Bolshoi Ballet, now the pre- 
mier dance company of the Soviet Union and one of the most 
acclaimed in the world, is best known for its dynamic interpre- 
tations of classical ballets. 


music by Aram Khatchaturian) and /van the Terrible 
(1975; music by Prokofiev). The Bolshoi has been seen 
regularly in the West since 1956. 


Bolton Bolton (in full, Bolton-le-Moors) is a borough 
in Greater Manchester County (formerly Lancashire), in 
northwest England. It has a population of 263,600 
(1988 est.). In the 18th and 19th centuries Bolton be- 
came a leading cotton-spinning center, and textiles re- 
main important to the economy. In 1769, Sir Richard 
ARKWRIGHT developed spinning machinery while living in 
Bolton. The home of Samuel Crompton, who invented the 
spinning mule in 1779, is now a museum. 


Bolton, Herbert Eugene Herbert Eugene Bolton, 
b. Wilton Township, Wis., July 20, 1870, d. Jan. 30, 
1953, was a historian of the Spanish in the American 
West. Most of his 50 years of teaching were spent at the 
University of California at Berkeley. Bolton wrote or edited 
more than 25 books, including his study of Father Kino, 
Rim of Christendom (1936), and Anza’s California Expe- 
ditions, 1774-76 (5 vols., 1930). 


Boltzmann, Ludwig The Austrian physicist Ludwig 
Boltzmann, b. Feb. 20, 1844, d. Sept. 5, 1906, devel- 


oped, with J. W. Gigss, the branch of physics known as 
statistical mechanics, which uses the laws of probability 
to describe how the properties of atoms determine the 
visible properties of matter. Boltzmann received his doc- 
torate from the University of Vienna in 1867 and subse- 
quently held professorships at the universities of Vienna, 
Graz, Munich, and Leipzig. During the 1870s he pub- 
lished a series of papers illustrating the application of the 
laws of probability to atomic motion in connection with 
the second law of THERMODYNAMICS, which involves energy 
exchange. He also obtained the so-called Maxwell-Boltz- 
mann distribution, which states that the average amount of 
energy used foreach direction of motion of an atom is the 
same. He was thus the first to develop the kinetic theory of 
gases. His work was opposed by many European physicists. 
Depressed and in poor health, Boltzmann committed sui- 
cide in 1906, shortly before the experimental studies of the 
French scientist Jean Perrin verified much of his work. 


Boltzmann constant At any temperature above 
ABSOLUTE ZERO, atoms and molecules are in thermal mo- 
tion. The KINETIC THEORY OF MATTER shows that the average 
kinetic energy of these particles is proportional to the 
temperature 7 (measured from absolute zero): 

i= =. 3 

—mv = —k,T 

2 2 
where m is the mass and v the velocity of the particles. 
The proportionality factor kg relating the average kinetic 
energy to the temperature is the Boltzmann constant; its 
numerical value is 1.3805 x 10% joules/Kelvin. 


Bolyai, Janos [bohl’-yoy] The Hungarian mathema- 
tician János Bolyai, b. Dec. 15, 1802, d. Jan. 27, 1860, 
is best known for his development of hyperbolic Non-Eu- 
CLIDEAN GEOMETRY, a form of geometry that does not con- 
tain Euclid’s axiom that only one line can be drawn paral- 
lel to a given line through a point not on the line. 

In addition to his work in geometry, Bolyai developed a 
rigorous geometric concept of complex numbers as or- 
dered pairs of real numbers. 


Bolzano [bohl-tsah’-noh] Bolzano (German: Bozen) is 
the capital city of Bolzano-Bozen province in the Trenti- 
no-Alto Adige region of northern Italy. It is the center of 
the German-speaking part of the southern Tyrol and has a 
population of 101,230 (1988 est.). The chief commer- 
cial center of the area since the Middle Ages, Bolzano 
manufactures steel, aluminum, plastics, and textiles and 
has engineering and electrometallurgical industries. His- 
torically under German and Austrian control, the city was 
ceded, with the rest of the southern Tyrol, by Austria to 
Italy after World War |. Badly damaged in World War Il, 
the city still has its cathedral (14th—15th century) and a 
notable civic museum. Bolzano’s spectacular Alpine 
scenery has also made the city a popular resort. 
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Bolzano, Bernhard Bernhard Bolzano, b. Oct. 5, 
1781, d. Dec. 18, 1848, was a Czech philosopher, 
mathematician, and theologian who made significant 
contributions to both mathematics and the theory of 
knowledge. A Roman Catholic priest, he was appointed 
(1805) to the chair of philosophy and religion at Prague. 
In 1819, however, Bolzano was suspended from his posi- 
tion because of pressure from the Austrian government, 
which opposed his pacifism and his expressed concerns 
with economic justice. Nevertheless, he continued to 
write and to play an important role in the intellectual life 
of his country. 

Bolzano’s most important work is Wissenschafts/lehre 
(1837; Eng. trans. and abridgment, Theory of Science, 
1972), an attempt at a complete theory of science and 
knowledge. Bolzano’s theories of mathematical infinity 
anticipated Georg CanTor’s theory of infinite sets (see SET 
THEORY). His distinction between psychology and logic in- 
fluenced Edmund Husser_ and later proponents of PHE- 
NOMENOLOGY. 


bomb A bomb is a container filled with an explosive, 
incendiary matter, or gas that can be dropped, hurled, or 
set in place to be detonated by an attached exploding 
device. It may range in design from a homemade device 
used by terrorists, assassins, or clandestine raiders to a 
sophisticated weapon of war. 

The original bomb, an ancestor of the hand-thrown 
GRENADE, was a Simple container filled with black powder 
(see GUNPOWDER), which was set off by a fuse lit by the 
thrower. 

In the 16th century the Dutch invented a more so- 
phisticated version, the MORTAR bomb, a round iron con- 
tainer filled with black powder that was set off when a 
fuse was ignited by the detonation of a propelling charge 
in the base of the mortar tube. By varying the length of 
the fuse, the bomb’s time of detonation could be adjust- 
ed; thus, a bomb could burst in air. These bombs were 
predecessors of the ARTILLERY shell fired from a field gun 
with rifled bore. 

In the 20th century the aerial bomb became the most 
important adaptation of the weapon. Its construction is 
similar to that of the artillery shell. The conventional aeri- 
al bomb consists of an explosive or chemical agent in a 
container, one or several fuse-and-igniter mechanisms, 
and external fins for directional stability. Bombs dropped 
from high-performance aircraft have an advanced aerody- 
namic shape. 

The ultimate category of bomb is that utilizing nuclear 
material as the explosive ingredients—the ATOMIC BOMB, 
HYDROGEN BOMB, and NEUTRON BOMB. 

20th-Century Military Use. The advent of the airplane in 
warfare led to the development of new types of bombs. 
The first massive aerial bombing took place in 1915 
when German zeppelins carrying more than two tons of 
bombs began dropping “terror from the skies” on the 
British Isles. During World War Il, aerial bombardment 
was perfected. Massive raids, first by Germany and then 
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The 10-ton British Grand Slam, or Earthquake, bomb (A) was the heaviest 
bomb used in World War I. Designed to destroy underground factories, heavi- 
ly armored buildings, and U-boat pens, it could penetrate the earth up to 30 
m (110 ft). A modern American 227-kg (500-1b) high explosive bomb (B) is 
used for the destruction of open targets. Fragmentation bombs (C and D) are 
antipersonnel weapons whose casings are designed to burst into jagged 
fragments. Parachutes are used to contro! descent. 


by the Allies, demonstrated the devastating power of the 
conventional aerial bomb. As aircraft size and perfor- 
mance increased, so did bomb size, ending in the 10-ton 
(9,900-kg/22,000-Ib) British “Earthquake” bomb. Dur- 
ing the closing stages of the war, Germany sent more than 
8,500 V-1 (see V-1) guided bombs flying across the En- 
glish Channel to fall on England. A quantum jump in 
bomb manufacture and use occurred in 1945 when U.S. 
planes dropped atomic bombs to destroy two cities, HI- 
ROSHIMA (Aug. 6) and Nacasaki (Aug. 9). The bombings 
led Japan to surrender and initiated a new era character- 
ized by NUCLEAR STRATEGIES on which the survival of whole 
countries depended. Along with the development of the 
high-yield nuclear weapons, new types of tactical bombs 
have been developed. 

Handmade Bombs. The ability to produce simple bombs 
has been central to the conduct of guerrilla and terrorist 
warfare. Such a bomb can be as simple as a stick of dy- 
namite with a blasting cap. The development of plastic 
explosives during World War II, however, has enabled ter- 
rorists to produce bombs that are difficult to detect (they 
have been smuggled aboard airplanes, for example) but 
that have tremendous explosive power. Letter and car 
bombs—plastic charges triggered to explode by the open- 
ing of an envelope or the turning of an ignition key—are 
fairly simple bombs. More sophisticated handmade 
bombs may use electronic timing and triggering devices. 
Using knowledge gathered from many different public 
sources, it is conceivable that terrorists could build a 
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small atom bomb, fueled by purchased or stolen weap- 
ons-grade uranium. In 1975 the United States set up the 
Nuclear Emergency Search Team (NEST) to counter po- 
tential A-bomb threats. 


Bombay Bombay, the capital of the western Indian 
state of Maharashtra and the second largest and most 
cosmopolitan metropolis in India, has developed into an 
industrial complex surpassed only by Calcutta. Greater 
Bombay, comprising the island Bombay (formerly Bom- 
bay City), Trombay, and part of Salsette, has a population 
of 8,243,405 (1981) and an area of 619 km? (239 miô). 
The city has been designated the Gateway of India be- 
cause it is India’s major port of Western contact. The port 
handles the country’s largest tonnage of foreign trade. 

Contemporary City. Greater Bombay, of which the 
southernmost part is the island of Bombay, was formed 
into a metropolitan municipal organization in 1957. 
About two-thirds of the population is concentrated on 
Bombay Island, which has an area of 67 km? (26 miô). 
Bombay has one of the highest population densities in 
the world, in some areas reaching 580 persons per km 
(1,500 per mi*). The city attracts a large number of mi- 
grants, particularly from the states of Maharashtra, Gujar- 
at, and Madhya Pradesh. 

The surrounding cotton-growing area has made Bom- 
bay one of the largest cotton textile centers in the coun- 
try. The production of silk, artificial fibers, chemicals, 
and glassware and the dyeing, bleaching, and printing in- 
dustries are also important. The University of Bombay, 
founded in 1857, the Atomic Research Institute, and the 
Haffkine Institute, are some of Bombay’s institutions of 
higher education. 

History. Occupied since prehistoric times, the area of 
Greater Bombay was ruled by the kingdom of Aparanta 
(north Konkan) in the 2d century and subsequently 
passed under the control of successive Indian dynasties. 
It formed part of the kingdom of Gujarat from 1348 to 
1534, when the area was ceded to the Portuguese. In 
1664 the British were granted control of the island of 
Bombay, and three years later they established a fort and 
a township there. Bombay became the headquarters of 
the East India Company in India from 1672 to 1858. In 
the 19th century, numerous islands were joined and the 
alluvial lowlands drained, resulting in a single island. 
Landmarks of Western influence of the Victorian era in- 
clude the Gateway of India, the Victoria Terminus, the Taj 
Mahal Hotel, the Rajabai Clock Tower, and the High Court. 


Bonampak [boh-nahm-pahk] At Bonampak, Chiapas, 
Mexico, skillful Maya artists recorded the courtly and 
warlike world of the Maya nobility in polychrome paint- 
ings on stucco that cover the interior walls and vaulted 
ceilings of a small, three-chambered palace. Brought to 
modern attention in 1946 by American photographer 
Giles Healey, these Maya murals are the most complete 
indigenous paintings in the New World, and in their color, 
craft, and complexity, they are among the finest wall mu- 


rals in the world. Several fine sculptures have also been 
found at Bonampak. 

Commissioned at the end of the 8th century by the 
last known king of Bonampak, Chaan-muan (reigned AD 
775?-792?), the paintings reveal the pageantry and 
bloodshed of noble life at the end of the Classic era (see 
Maya). The paintings were not completed, and Bonampak 
was apparently abandoned as widespread warfare en- 
gulfed the region. 


Bonaparte (family) The Bonapartes were a family of 
Corsican origin that rose to prominence as a result of the 
successes of Napoléon Bonaparte, who became (1804) 
Emperor NAPOLEON | of France. 

Napoleon’s father, Carlo Maria Buonaparte, b. Mar. 
29, 1746, d. Feb. 24, 1/785, was a minor Corsican no- 
bleman. Initially he supported the Corsican independence 
movement of Pasquale PAoL!, but he transferred his alle- 
giance to France after 1769. He was named a royal coun- 
cilor but left little wealth to his widow and eight children 
when he died. 

His widow, Letizia Ramolino Bonaparte, later called 
Madame Mere, b. c.1750, d. Feb. 2, 1836, was forced 
by Paoli to flee to France with her family in 1793. Even 
after her second son, Napoléon, became emperor, her 
mode of life remained thrifty and unassuming. 

Her oldest son was Joseph Bonaparte, b. Jan. 7, 
1768, d. July 28, 1844. He accompanied (1796) 
Napoléon to Italy and was elected (1797) a Corsican rep- 
resentative to the Council of Five Hundred under the 
French Directory. Named (1806) king of Naples by Na- 
poleon, he introduced significant reforms. He was ap- 
pointed king of Spain in 1808, but he abandoned the 
country following the French defeat in the Battle of Vitoria 
(1813). In 1815 he fled to the United States. 

The third son was Lucien Bonaparte, b. May 21, 
1775, d. June 29, 1840. He, too, was elected to the 
Council of Five Hundred, and his role as council presi- 
dent on 18 Brumaire (Nov. 10, 1799) guaranteed the 
success of Napoléon’s coup against the Directory. In 
1803 he married a commoner, against Napoléon’s wish- 
es, and was expelled from France. He was then interned 
in England until Napoleon’s abdication in 1814; thereaf- 
ter he lived in Italy. 

The fourth child was Elisa Bonaparte, b. Jan. 3, 1777, 
d. Aug. 6, 1820. She married (1797) Felix Baccioch and 
was named by Napoleon princess of Piombino and Lucca 
(1805) and grand duchess of Tuscany (1809). 

Louis Bonaparte, b. Sept. 2, 1778, d. July 25, 1846, 
whom Napoleon made king of Holland, was the fifth 
child. He served on Napoleon's staff in the Italian and 
Egyptian campaigns and was forced to marry (1802) his 
stepsister, Hortense de Beauharnais. Proclaimed king of 
Holland in 1806, Louis defied Napoleon’s economic 
blockade of England for the benefit of the Dutch; in 1810 
he abdicated and went to Rome. 

The sixth child, Pauline Bonaparte, b. Oct. 29, 1780, 
d. June 9, 1825, was the most beautiful of the Bona- 
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parte girls. In 1787 she married Gen. Charles Leclerc 
(1772-1802), who died while leading an expedition to 
suppress the revolution in Haiti. Napoléon then arranged 
her marriage (1803) to Camillo Borghese (1775-1832), 
a Roman nobleman. In 1814 she moved to Elba to share 
Napoleon’s exile. 

Pauline’s younger sister, Caroline Bonaparte, b. Mar. 
25, 1782, d. May 18, 1839, married Joachim Murat in 
1800. She became duchess of Berg and Cleves (1806) 
and then queen of Naples (1808). After Napoleon’s de- 
feat, she was expelled from Naples and settled for a time 
in Trieste. 

The youngest child was Jérôme Bonaparte, b. Nov. 15, 
1784, d. June 24, 1860. Commissioned in the French 
Navy, he visited the United States, where he married 
(1803) Elizabeth Patterson of Baltimore. When Jéré6me 
returned to France, Napoleon had the marriage annulled, 
and Jérôme married (1807) Catherine of Württemberg. 
Named king of Westphalia, Jérôme commanded an army 
in the invasion of Russia in 1812. After taking part in the 
Battle of Waterloo (1815), he fled France. He later re- 
turned and witnessed the establishment (1852) of the 
Second French Empire under his nephew NAPOLEON III. 

Napoleon III was the son of Louis Bonaparte. He as- 
sumed the reign number IIl because his cousin, Napo- 
leon I’s son Francois Charles Joseph Bonaparte, b. Mar. 
20, 1811, d. July 22, 1832, was considered by 
Bonapartists to have succeeded his father as Napoleon II. 
Another notable member of this generation was Napoleon 
Joseph Charles Paul Bonaparte, b. Sept. 9, 1822, d. Mar. 
17, 1891, the son of Jéréme Bonaparte and Catherine of 
Württemberg. After the death of Napoleon III’s son 
(1879), he became the Bonapartist pretender to the 
throne. 

The son of Jérôme Bonaparte and Elizabeth Patterson, 
Jérôme Napoleon Bonaparte, b. July 7, 1805, d. June 
17, 1870, founded a line of the family in the United 
States. Its most prominent member was Charles Joseph 
Bonaparte, b. June 9, 1851, d. June 28, 1921, a grand- 
son of Jérôme. A lawyer, he served as secretary of the 
navy (1905-06) and attorney general (1906-09) under 
Theodore Roosevelt. 


Bonaventure, Saint [bahn-uh-ven’-chur) A scho- 
lastic theologian and philosopher, Bonaventure, b. 
c.1217, d. July 15, 1274, was known as the Seraphic 
Doctor. Though Italian (Tuscan) by birth, he studied phi- 
losophy and arts in Paris (1236-42). After he became 
(1243) a Franciscan, he taught at the University of Paris 
until Feb. 2, 1257, when he was elected minister general 
of his order. He was mainly responsible for the Augustini- 
an orientation of the Franciscans (see AUGUSTINE, SAINT). 
He set forth his essentially Augustinian and mystical the- 
ory of Christian knowledge in his short /tinerary of the 
Mind into God (1259) and Retracing the Arts to Theology 
(1255-56). He was canonized on Apr. 14, 1482, and 
declared a doctor of the church on Mar. 14, 1587. Feast 
day: formerly July 14; now July 15. 


bond A bond, in finance, is a written promise to pay a 
specified sum of money on a fixed future date. Bonds are 
issued by business firms, state and local governments, 
sovereign states, and other organizations that need long- 
term funds at a specific rate of interest. As a form of debt 
financing, the issuance of bonds has been a long-stand- 
ing means of supporting the development of cities and 
corporations. 

Corporate bonds provide maximum safety to lenders 
while offering a steady income in the form of interest. 
Several kinds of corporate bonds are used. Mortgage, or 
secured, bonds are backed by specific company assets, 
such as land, buildings, machinery, or furniture. Deben- 
tures, on the other hand, have no specific asset pledged 
as security. 

Municipal bonds can be divided into two main catego- 
ries, general obligation bonds and revenue bonds. The 
security for the general obligation is the taxing power of 
the state or local government. Revenue bonds, on the 
other hand, are payable solely from revenues derived from 
projects financed by the bonds, such as airports and toll 
roads. Interest income from municipal bonds, unlike that 
from other securities, was exempt from federal income 
tax until the Tax Reform Act of 1986 affected municipal 
revenue bonds. 

Until 1983, bonds were available to investors in two 
forms: bearer bonds and registered bonds. Bearer bonds, 
also known as coupon bonds, are payable to anyone who 
possesses them at the time payments are due. A U.S. 
Treasury ruling in 1982, aimed at reducing tax evasion, 
required future bonds to be registered with a record of 
ownership. 


Bond, Edward Edward Bond, b. July 18, 1934, isa 
contemporary English playwright best known for his pro- 
vocative, shocking themes. He first achieved internation- 
al recognition with the play Saved (1965), banned in En- 
gland for portraying the stoning of a baby. Early Morning 
(1968) is a historical fantasy that includes cannibalism 
and portrays Queen Victoria aS a lesbian enamored of 
Florence Nightingale; Narrow Road to the Deep North 
(1968) is an Oriental fable in the style of Bertolt Brecht; 
Lear(1971) presents Shakespeare’s king as an evil auto- 
crat; and Bingo(1973) features a cynical Shakespeare in 
retirement. Bond’s later plays include fFestoration 
(1981), Summer: A Play for Europe (1982), and the 
three-play cycle The War Plays (1985). He has also writ- 
ten film scripts (Blow-Up, 1966; Walkabout, 1971) and 
librettos for ballets (Orpheus, 1982) and opera (The En- 
glish Cat, 1983, with music by Hans Werner Henze). 


Bond, Julian Julian Bond, b. Nashville, Tenn., Jan. 
14, 1940, is known for his advocacy of civil rights. At age 
20 he cofounded the Student Nonviolent Coordinating 
Committee (SNCC). A Democratic member of the Georgia 
House of Representatives (1965-75), he was initially 
barred from taking his seat because of his public denun- 
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ciations of the Vietnam War, but the Supreme Court or- 
dered (1966) his admission. He served in the Georgia 
Senate from 1975 to 1987. 


bone Bone is a type of skeletal tissue. Bones are also 
organs made largely of this tissue and surrounded by a 
membrane called the periosteum. The study of bones Is 
called osteology. 

Bone tissue contains living cells embedded in a hard 
matrix. This matrix consists mostly of calcium phosphate 
(as hydroxylapatite) and other calcium minerals, held to- 
gether by COLLAGEN (a protein) and other organic sub- 
stances. 

Two major types of bone tissue exist. Compact bone 
tissue has many rodlike Haversian systems, each contain- 
ing many concentric cylindrical layers (lamellae) sur- 
rounding a central blood vessel. Between these layers the 
bone cells (osteocytes) lie within spaces called lacunae. 
Tiny pores (canaliculi) connect the osteocytes with one 
another and with the BLooD vessel, allowing oxygen and 
nutrients to reach the cells. 

Cancellous, or spongy, bone tissue has a loose network 
of rigid beams (trabeculae). The spaces between these 
trabeculae contain marrow, a blood-forming tissue. Young 
marrow is red because many new blood cells are forming. 
Older marrow becomes yellow with the deposition of fat 
cells. 

Bone tissue renews itself throughout life, constantly 
tearing down and rebuilding its mineralized framework. 
Chemical factors secreted by immune-system cells ap- 
parently regulate the balance between bone resorption 
and formation. Bone-absorbing cells (osteoclasts) dis- 
solve old tissue, and bone-forming cells (osteoblasts) de- 
posit new tissue, changing into mature osteocytes as the 
tissue hardens; a protein called osteogenic growth factor 
(OsGF) induces production of the osteoblasts. New trabe- 
culae and Haversian systems are mainly oriented parallel 
to the direction of greatest stress. 

The single most important function of bones is the 
Support of the softer tissues of the body. The action of 
voluntary MUSCLES on bones and JOINTS produces locomo- 
tion in vertebrates. A second important function is the 
protection of softer structures, especially those of the 
NERVOUS SYSTEM. A third is the production of blood cells in 
the marrow. Cells there called stem cells are the ultimate 
source of all types of blood cells; long sought, they were 
finally isolated in the late 1980s. Bones also store calci- 
um salts, and bones in the middle Ear of higher animals 
conduct sound waves and make hearing possible. 

Bones can be long, short (wrist bones), flat (many 
skull bones), irregular (vertebrae), or sesamoid (kneecap). 
Most limb bones are long and roughly cylindrical. The 
shaft (diaphysis) consists of compact bone surrounding 
an interior (the medullary cavity) or spongy bone and 
marrow. The ends (epiphyses) are mostly spongy bone 
tissue, capped by CARTILAGE at the joints. During youth, 
rapid growth occurs in the epiphyseal cartilage, which lies 
between the flared section of the bone (metaphysis) and 
the epiphysis. 


compact bone 


- : 
a ia i. a vessel 


a 
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Bones are highly complex organs. This magnified cross section of a femur, or 
thighbone (A), shows a thin, fibrous outer covering called the periosteum. 
Bundles of rodlike Haversian systems containing blood vessels form a layer 
of compact bone, which provides strength and support and surrounds an 
inner layer of spongy bone. Marrow is found in the inner layer in the 

living organ. 


Ossification is the formation of bone tissue. The clavi- 
cle (collarbone) and many skull bones are called dermal 
bones because they ossify directly within the CONNECTIVE 
TISSUE Of the skin. Most other bones first form as cartilage 
before ossifying. A protein hormone called cartilage induc- 
tion factor (CIF) stimulates the production of cartilage. 

See also: LIGAMENT; SKELETON, HUMAN; TENDON. 


bone diseases Bone diseases most directly influ- 
ence the ability to walk or to move any part of the body— 
hands, limbs, neck, and spine. They are related to JOINT 
disorderS—ARTHRITIS, COLLAGEN DISEASE, RHEUMATISM, and 
dislocation of joints. The medical specialty pertaining to 
bone disorders iS ORTHOPEDICS. 

FRACTURES are the most common bone disorders. They 
can occur because of an accident or be secondary to 
metabolic diseases, such as OSTEOPOROSIS. 

Birth Defects. Congenital bone diseases constitute a 
wide spectrum, ranging from the unimportant—for in- 
stance, mild bow legs—to severe lesions, such aS SPINA 
BIFIDA. Congenital diseases may have hormonal bases: for 
example, some girls suffering from fibrous DYSPLASIA, IN 
which fibrous tissue replaces that of some bones, often 


214 BONE DISEASES 





resulting in bone deformity, physically mature so early 
that they are capable of pregnancy and childbirth at the 
age of seven. Congenital defects also may have genetic 
bases, as in families who have extra fingers or toes, or as 
in the disease osteogenesis imperfecta, in which children 
have such brittle bones that many are fractured. Disorders 
of growth include several kinds of dwarfism and gigantism 
(see ENDOCRINE SYSTEM, DISEASES OF THE). Bones may de- 
velop deformity as the result of known causes, such as 
the infection POLIOMYELITIS, or unknown or variable caus- 
es, such as curvature of the spine (ScoLiosis) or clubfoot. 

Infections. Infections of bone, called OSTEOMYELITIS, are 
usually caused by pus-producing bacteria, especially 
Staphylococcus and Streptococcus. Before the develop- 
ment of antibiotics, children frequently contracted this 
disease. Today bone infections are introduced primarily 
through fractures and during surgical operations. People 
infected with syphilis, tuberculosis, leprosy, or yaws are 
also susceptible to bone damage. 

Metabolic Disorders. Metabolic abnormalities often in- 
volve defects in the storage of minerals, particularly cal- 
cium and phosphate ions, in bone. Diseases of the kidney 
can cause a metabolic imbalance of phosphate and calci- 
um so that bone weakening occurs. Other metabolic bone 
diseases are OSTEOARTHRITIS, PAGET’S DISEASE, gout, and 
osteoporosis. 

Nutritional Disorders. Nutritional deficiencies that re- 
sult in bone damage include RICKETS in children and os- 
teomalacia in adults, caused by a lack of vitamin D. 
Scurvy—caused by a lack of vitamin C—also affects bone 
tissues. The mineral boron is nutritionally important as 
well; apparently, it reduces loss of bone minerals and 
helps to maintain adequate blood levels of estrogen and 
testosterone, which play a role in bone health. 

Toxic Diseases. Some bone disorders are induced by 
external toxins. The drug THALIDOMIDE, given to pregnant 
women in Britain and Germany for use as a sleeping pill 
and to treat nausea, caused an epidemic in which thou- 
sands of babies were born with deformed or missing 
limbs. Women employed during the 1920s as painters of 
luminescent clock dials were unwittingly exposed to radi- 
um from the paint as they licked their brushes; many 
died, either from anemia or from bone cancer. Other 
types of toxic bone disease include fluoride and lead poi- 
soning and overexposure to X rays. 

Tumors. Metastatic tumors—which arise primarily in 
another tissue and spread to the skeleton, where they 
usually grow in many places at once—are very common in 
bones, although tumors originating in bones are not. The 
skeleton is second only to the lung as a site for metasta- 
Ses Of CANCER. 

Treatments. Treatments for bone diseases vary as 
widely as the causes. Physical disorders often require 
mechanical therapy—for instance, plaster casts for frac- 
tures, and braces and splints for support. Drugs are used 
for metabolic problems, and antibiotics for infections. 
Corrective surgery benefits many people having such dis- 
eases as scoliosis. Therapy can involve REHABILITATION 
MEDICINE, by which victims of injury, deformity, or ampu- 
tation can learn how to function as normally as possible. 


bongo The bongo, Boocercus eurycerus, is a large an- 
telope that lives in dense, cool, humid mountain forests 





of central Africa from Kenya to Sierra Leone. It is classi- ` 


fied in the family Bovidae, order Artiodactyla. The male 
stands about 140 cm (4.5 ft) tall at the shoulder, is about 
180 cm (6 ft) long, and weighs up to 220 kg (485 Ib); 
the female is smaller. Both sexes have backward-sloping, 
single-spiral horns. The ears are large, and a short mane 
runs from shoulder to rump. The reddish brown coat is 
marked with vertical white stripes on each side; white 
markings also appear on the face, breast, and legs. Bon- 
gos travel in groups of up to about 20 individuals, rather 
than gathering in herds. They are shy, swift animals that 
browse‘on leaves and roots. At times they will rear back, 
setting their forelegs against a tree trunk, to reach higher 
branches. 


The bongo, a rare eland antelope, inhabits central west Africa. It 
has spirally twisted horns and unusual white markings. 


Bonheur, Rosa [bawn-ur'] Rosa Bonheur, b. Mar. 
16, 1822, d. May 25, 1899, was not only a highly ac- 
claimed animal painter and sculptor, but also one of the 
most intriguing and unconventional artists of the 19th 
century. She frequented butcher shops and slaughter- 
houses to study animal anatomy. In 1852 she received 
permission from the police prefect to wear male garb 
more suitable to these activities. 

Bonheur undertook enormous, compositionally com- 
plex canvases unusual for women artists, such as The 
Horse Fair (1853; Metropolitan Museum of Art, New York 
City). The huge painting is considered her masterpiece. 
She was a regular contributor to the Salon and won gold 
medals in 1848 and 1855. Her animal bronzes, although 
adept, are less known than her paintings. 

Bonheur’s technical abilities and understanding of 
animal behavior often approach the quality seen in the 
animal paintings of such 17th-century Dutch artists as 
Paulus Potter. Her fame was comparable to that of the 
English animal painter Sir Edwin LANDSEER. 
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Bonhoeffer, Dietrich [bawn’-hur-fur, dee’-trik] 
Dietrich Bonhoeffer, b. Feb. 4, 1906, was a German Lu- 
theran pastor and theologian who was imprisoned at 
Buchenwald and executed on Apr. 9, 1945. His renown 
rests less on his achievements as a theologian than on his 
life, which illustrated his belief that Christian discipleship 
means costly involvement in modern secular society. The 
beginnings of his ministry coincided with the rise of the 
Nazi party in Germany, and Bonhoeffer became part of 
the “Confessing church,” those elements in the church 
opposed to Hitler. He joined a group of conspirators work- 
ing for the overthrow of the regime. Arrested in 1943, he 
was hanged shortly before the downfall of Hitler. 


Boniface, Saint [bahn’-uh-fuhs] Saint Boniface, 
originally named Wynfrith, b. c.673, d. June 5, 754, was 
an English monk and missionary who became known as 
the Apostle of Germany. As a young priest he obtained 
the approval of Pope Gregory || to act as missionary to 
Germany and was appointed bishop in 722. Later, he was 
approached by the Carolingian rulers Pepin the Short and 
Carloman to preside over a series of reform synods for the 
Frankish church. About 745 his own diocese was finally 
fixed at Mainz. He resigned in 752 to return to missionary 
work and was killed by pagan Frisians. Feast day: June 5. 


Boniface VIII, Pope Boniface VIII, b. c.1235, was 
pope from 1294 to 1303. His name was Benedetto 
Gaetani. His pontificate was deeply marked by his quarrel 
with PHitip IV of France, which began in 1296 over the 
question of royal taxation of the French church. 


In the bull Unam sanctam (1302), Boniface set forth 
the most sweeping statement of papal political power ever 
released. Boniface declared that since the spiritual is 
greater than the temporal, secular authority must be sub- 
ject to the spiritual. To oppose the authority of the pope 
would be to oppose God himself. This position marked 
the zenith of medieval papal claims. 

Meanwhile Philip planned the abduction of the pope 
to France. On Sept. 7, 1303, Boniface was attacked in 
his residence at Anagni. The French could not make good 
their escape with the aged man; so they left him. The mal- 
treatment he suffered at their hands, however, caused his 
death on Oct. 11, 1303, shortly after he returned to Rome. 


Bonin Islands [boh’-nin] The Bonin Islands, which 
belong to Japan, lie about 800 km (500 mi) south of To- 
kyo. There are more than 25 islands, of which Chichi (for- 
merly Peel Island) is the largest. They have an area of 104 
km? (40 mi*) and a population of 2,010 (1980). The vol- 
canic islands are mountainous, with an annual mean tem- 
perature of 23° C (73° F) and an average rainfall of 162 cm 
(64 in). Cedar, sandalwood, and ironwood trees are abun- 
dant. Fruit bats are the main native animal species. The 
people, mostly Japanese with some Taiwanese and Kore- 
ans, raise Sugarcane, bananas, pineapples, and cacao. 

Discovered by the Spanish in 1543, the Bonins were 
claimed by the United States (1823) and Britain (1825), 
but Japan annexed the islands in 1876. A military base 
during World War II, the Bonins were occupied by the 
United States in 1945. Japan’s sovereignty over the Is- 
lands was recognized in 1951, and the United States 
withdrew in 1968. 


The Horse Fair (1853) is often considered Rosa Bonheur's masterpiece. Best known for her realistic and vigorous animal paintings, 
Bonheur was the first woman to receive the French Legion of Honor. (Metropolitan Museum of Art, New York City.) 
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Bonington, Richard Parkes [bahn’-ing-tuhn] 
Richard Parkes Bonington, b. Oct. 25, 1801, d. Sept. 
23, 1828, was a British painter who spent much of his 
short working life in France. There he was an important 
influence on the emergence of French romantic painting 
(see ROMANTICISM) during the 1820s, partly through his 
introduction of the English watercolor techniques devel- 
oped by Thomas GIRTIN. Bonington also introduced new 
qualities of light, atmosphere, and color in his watercolor 
and oil landscapes that were painted directly from nature, 
for example, Normandy Coast (c.1824; Louvre, Paris). 
Such landscapes were important in the development of 
the painters of the BARBIZON SCHOOL. 

Bonington’s historical paintings were influenced by 
those of his friend Eugène Delacroix, with whom he 
shared an interest in medieval history and English litera- 
ture, especially the works of William Shakespeare and Sir 
Walter Scott. Both artists often illustrated scenes from 
the works of these authors. 


bonito [buh-nee’-toh] Bonito comprise several genera 
of important game and commercial marine fish in the 
family Scombridae, order Perciformes. They are closely 
related to the larger tuna and the smaller mackerel. They 
are found worldwide in warm and tropical waters. Bonitos 
have torpedo-shaped bodies, streamlined fins, and large 
mouths with relatively large, conical teeth suitable for 
predation on other fish, squid, and shrimp. Like tunas, 
they have two dorsal fins followed by finlets. They weigh 
up to about 5.5 kg (12 |b) and grow to about 90 cm (3 ft) 
long. Bonitos lack the specialized heat-conserving vascu- 
lar system of the tunas. They must swim continuously not 
only to ventilate their gills but also because they lack an 
air bladder. They travel in large schools. 





The Atlantic bonito is a member of the mackerel family. It is 
caught commercially and for sport. 


Bonn Bonn was the capital of the Federal Republic of 
Germany from 1949 until the reunification of Germany in 
1990. It lies on the west bank of the Rhine River in the 
Land, or state, of North Rhine-Westphalia, about 24 km 
(15 mi) south of Cologne, and has an area of 141 km* 
(55 mi‘). The population is 276,500 (1987 est.). 





The Munsterkerk, a Roman Catholic cathedral dating from the 
12th century, stands in the center of Bonn’s business district. 


Contemporary City. in 1949, when the three western- 
occupied zones of Germany were merged to form the 
Federal Republic, Bonn was chosen as a temporary fed- 


eral capital because Berlin, which would have been pref- ` 
erable, was divided among the occupying powers, and the | 


eastern sector was under Soviet occupation. As a choice 
for the capital, Bonn had the advantage of seeming insig- 
nificant in comparison to Berlin, which implied that it 
was not considered a permanent capital. Bonn had previ- 
ously been a market city, serving primarily the needs of 
the surrounding countryside. Its population before World 
War || had been only 100,400. It was, however, noted for 
book publishing, and it had some light metal industries. 
Among its historic buildings are a medieval cathedral and 


an 18th-century town hall. Bonn was the birthplace of © 


Ludwig van Beethoven, and the house in which he was 
born is now preserved as a museum. The city’s university 
is housed in the Kurftirstliche Residenz (Electoral Castle), 


the former residence of archbishops of Cologne. A num- 1 


ber of learned societies have headquarters in Bonn. 


Today the city is dominated by governmental func- ` 


tions, most of which were expected to remain there for 
some time even after the formal return of the capital to 
Berlin in 1990. Government buildings, including the 
Bundeshaus, where the West German parliament met, 
the residences of the president and the chancellor, and 
the ministries of the Federal Republic, are grouped togeth- 
er close to the bank of the Rhine to the south of the city. 
History. The earliest settlement, just before the Chris- 


tian Era, was a Roman frontier fort known as Castra Bon- ` 


nensia. The town was devastated by the Normans in the 
9th century, and its later growth was inhibited by the 
proximity of Cologne and by Bonn’s dependence on the 
archbishop of Cologne. In 1794, Bonn was incorporated 
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into France, but in 1815, after the Napoleonic Wars, it 
was transferred to Prussia. It has grown rapidly since 
1949. In 1969 its boundaries were redrawn to include 
Bad Godesberg and other suburban communities. 


Bonnard, Pierre [baw-nar’] Pierre Bonnard, b. Oct. 
3, 1867, d. Jan. 23, 1947, began his long painting ca- 
reer in Paris in the early 1890s. He was one of the first 
artists to use pure color in flat patterns enlivened by dec- 
orative linear arabesques in paintings, posters, and de- 
signs for stained-glass windows and books. Together with 
his friend Edouard VUILLARD and the other members of the 
group known as the Nasis (Hebrew for “prophets”), he 
helped establish a new, modern style of decoration that 
was important for the emergence of ART Nouveau in the 
late 1890s. 
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Nude in the Bathtub (1937) is one of the intimate glimpses of 
everyday life that figured prominently in Pierre Bonnard’s work, 
also characterized by simple composition and rich color. (Musée 
du Petit Palais, Paris.) 


Bonnard drew on Japanese prints for his striking sim- 
plifications of form and his bold use of bright colors. In 
1894, however, he turned to more somber colors and re- 
stricted his subject matter to intimate views of domestic 
life. When, around 1900, he again began to use bright 
hues, he adopted the impressionist broken brushstroke 
and abandoned the linear configurations of his earlier 
work. His naturalism was merely a starting point for striking 
innovations in color and the construction of perspective. 
After 1920 intense colors dissolve forms yet celebrate the 
painter’s sensuous delight in the lush southern French 
landscape and, above all, the beauty of the female nude. 

Critics now recognize the importance of Bonnard’s con- 
tribution to the development of abstraction. Dining Room 
on the Garden (1934-35; Guggenheim Museum, New York 
City) is an excellent example of Bonnard’s late style. 


Bonneville Salt Flats [bahn’-uh-vil] The Bonne- 
ville Salt Flats is a salt desert region located in Tooele 
County in northwestern Utah. Covering about 260 km? 
(100 mi’), it is the former bed of Lake Bonneville, which 


covered about 49,210 km* (19,000 mi*) during the 
Pleistocene Epoch. The flats, about 22.5 km (14 mi) long 
and 11.2 km (7 mi) wide, are covered with a smooth, 
white saltcrust formed by evaporation. They are flooded 
by high-ground runoff in winter, which smooths the salt 
surface, making them a favorite site for establishing au- 
tomobile speed records. 


Bonnie Prince Charlie see STUART, CHARLES 
EDWARD 


bonsai [bahn-sy’] Bonsai is the ancient Japanese art 
of dwarfing and shaping plants in small containers to ob- 
tain miniaturized versions of mature species. A bonsai 
tree may be only 30 cm (1 ft) tall but otherwise be a rep- 
lica of a tree in nature. 

The art of bonsai originated perhaps more than 1,000 
years ago in China. Early Japanese aristocrats showed a 
fondness for bonsai and contributed greatly to its devel- 
opment. Bonsai culture was first popular in the United 
States among Japanese-Americans, but it is now widely 
practiced. 

Bonsai can be classified according to their size as 
miniature, less than 15 cm (6 in) tall; small, 15-30 cm 
(6-12 in); medium, 31-60 cm (12-24 in); and large, 
more than 60 cm. The shape of bonsai can be used to 
group them into five basic styles: formal upright, chok- 
kan, informal upright, moyogi, slanting, shakan, semi- 
cascade, han-kengai, and cascade, kengai. 

Bonsai are also classified according to the following 
arrangements of their trunks: (1) double-trunk style, so- 
kan—two trunks form a common root system with one 
being dominant; (2) clump style, kKabubuki, kabudacht— 
a clump of trunks grows closely together; (3) stump style, 
korabukithe root forms an aboveground hump from 
which trunks arise; (4) raft, or straight-line, style, ikada- 
buki—branches grow in a Straight line from a trunk laid 
on its side under the soil; (5) sinuous style, ne-tsuranart— 
like the raft style except that the underground stem twists 
around, causing the trunks to come up in a curved line. 


A bonsai tree is carefully shaped to remain small but have the ap- 
pearance of a large, weathered tree. After the taproot has been cut 
back, wires extending below the roots are wound about the trunk 
for support. Additional wires are used to shape the branches. 
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The art of bonsai involves growing a plant under con- 
Stant and proper care until it blends with the container in 
which it is planted in a natural and aesthetically pleasing 
manner. The plant must receive adequate sunshine, wa- 
ter, fertilizer, and suitable soil for healthy growth. Careful 
trimming, pruning, repotting, wiring, and other tech- 
niques are required to form the trees into desired shapes. 

Almost all woody plants can be grown as bonsai. Ever- 
green species of juniper, pine, and spruce are frequently 
used because their needlelike leaves can be viewed 
throughout the year. Deciduous plants that lose their 
leaves in winter such as azaleas, cherries, and maples are 
grown for their attractive flowers, fruits, and fall foliage. 


Bontemps, Arna [bohn'-tohm] Arna Wendell Bon- 
temps, b. Alexandria, La., Oct. 13, 1902, d. June 4, 
1973, was an American writer whose poetry, stories, and 
children’s literature have won acclaim for their handling 
of black dialect, generous humor, and realism. Among his 
best-known poems are “Nocturne at Bethesda” and “Re- 
connaissance.” The Old South (1973), a collection of 
stories, contains the haunting “A Summer Tragedy.” Of 
his three novels, the first, God Sends Sunday (1931), was 
staged in 1946 as St. Louis Woman and the second, 
Black Thunder (1936), was a strong treatment of an 
abortive American slave rebellion. With Jack Conroy, he 
wrote They Seek a City (1945; rev. as Anyplace But Here, 
1966), an account of the northward migration of blacks 
since Reconstruction. 


Bonus Army The Bonus Army was the popular name 
for a group of American World War | veterans who gath- 
ered in Washington, D.C., in 1932, demanding the im- 
mediate payment of a bonus due them in 1945. In May 
1932 about 15,000 veterans, many of them unemployed 
and destitute, converged on Washington to pressure Con- 
gress into passing the bonus bill. The House passed such 
a bill on June 15, but it was defeated in the Senate. The 
marchers continued to camp at Anacostia Flats, Md. On 
July 28 a riot there led to an order by President Herbert 
Hoover to break up the camp. Federal troops under Gen. 
Douglas MACARTHUR dispersed the veterans with cavalry, 
infantry, tanks, and tear gas. 


booby Booby is the common name for six species of 
seabirds that make up the genus Sula. Boobies (together 
with gannets) make up the family Sulidae, order Pele- 
caniformes. They live along tropical and subtropical 
coasts except in the northern Pacific area. They range in 
length from 65 to 100 cm (26 to 40 in) and are mostly 
white, with dark tails and brownish black on the wings. 
Two species have brown on the head and neck. The stout 
bill is conical and sharply pointed, with a slight curve to- 
ward the tip; the nostrils are closed by overgrowth of the 
bill’s horny sheath. The bare skin on the face and throat 
is usually brightly colored, as are the feet and bill. Boo- 
bies sleep on water and seldom come to land except to 





breed, when they nest in colonies. Feeding—on fish and 
squid—is usually done near the shore. The birds soar over 
the water at heights of up to 30 m (100 ft), then fold 
their wings and dive into the water to grasp their prey in 
their bills. 


boogie-woogie Boogie-woogie is a Jazz piano style 
characterized by sustained, rolling, eight-beats-to-the-bar 
riffs in the left hand. A fast, rhythmically intense version 
of blues guitar, it was played as dance music. The style 
did not reach wide popularity until the mid-1930s, when 
the jazz record producer John HAMMOND heard a recording 
of “Honky Tonk Train Blues” and sought out its compos- 
er, Meade Lux Lewis. Lewis made many records for 
Hammond, as did Pine Top Smith and Albert Ammons. 


book Books, ranging from ancient scrolls to today’s 
mass-produced volumes, are an important storehouse of 
human knowledge. They originated in humanity’s efforts 
to make permanent what oral tradition could not ade- 
quately preserve. This article discusses the history of 
books from their ancient origins to the present, focusing 
upon major developments in the art of bookmaking. Re- 
lated information appears in the articles On BOOK ILLUS- 
TRATION, LIBRARY, and PUBLISHING and in discussions of 
types of books such as ATLAS, DICTIONARY, and ENCYCLOPE- 
DIA. Technical information is presented under BOOKBIND- 
ING, LINOTYPE, PAPER, PRINTING, and TYPE AND TYPESETTING. 
Origins. Although the Mesopotamians developed writ- 
ing on clay tablets, the modern book can be traced to the 
PAPYRUS scrolls produced in Egypt. Much like the Torah 
scrolls still used in synagogues, these were unrolled as 
they were read. The earliest books contained prayers, rit- 
uals, and incantations; laws and government records; 
medical and scientific observations; and epics previously 
passed down orally. The Book oF THE DEAD, often consid- 
ered the first book despite the existence of earlier papyrus 


The Egyptian Book of the Dead (c.1300 8c), one of the first books, 
was written on papyrus and profusely illustrated. A collection of 
incantations and formulas written in linear hieroglyphics, these 
scrolls were funerary gifts for use in the afterlife. 
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The vellum manuscript of the Book of Kells (c.8th century) is the 
pinnacle of Celtic illumination and calligraphy. (Trinity College, 
Dublin.) 


fragments, contained prayers and magic formulas to 
guide the dead in the afterlife. 

By the 2d century Bc, the Ptolemies of Egypt, jealous 
of their library at Alexandria, forbade the export of papy- 
rus. The Romans, who replaced the Ptolemies, continued 
to produce papyrus rolls, however, and eventually had de- 
veloped such rapid book reproduction that several hun- 
dred copies could be made in a relatively short time. 
Meanwhile, Eumenes Il, ruler of the ancient Greek king- 
dom of Pergamum, encouraged the production of vellum, 
made from the dressed skin of goats, sheep, or calves, 
and compiled a library rivaling that of the Ptolemies. Pro- 
tected between pairs of wooden boards and sewn togeth- 
er, bound volumes of vellum were the antecedents of 
books as known today, although the Chinese had made 
books of bamboo strips bound together with cord. 
Smooth, tough, and durable, vellum, for which the Latin 
name is still pergamena (“parchment”), forms an ideal 
writing material, although in modern times the high cost 
has limited it to special purposes. 

The Middle Ages. Bookbinding in the West originated 
with the development of the codex—folded leaves or 
pages contained within wooden tablets covered with a 
wax writing surface and held together by rings. By the 4th 
century these codices had largely replaced the scroll. The 
codex marked a revolutionary change from the rolled 


manuscript. Despite the cost of materials, great bibles 
and service books were produced, splendidly illuminated 
with pictures, decorated initials, and borders. Examples 
are the Book oF KELLs (8th century) and the Winchester 
Bible (pre—-13th century). Even so, few people could read 
during the Middle Ages, and virtually all the manuscripts, 
knowledge, and literature of the ancient world, as well as 
the Bible and the great texts of Christendom, were pro- 
duced and preserved in monasteries. 

By the 13th century the thrust of intellectual life had 
passed to the universities. Workshops developed, and 
professional scribes became the principal creators of 
books. As the Middle Ages progressed, kings and rich lay- 
men became patrons to the artists, who produced such 
richly illuminated works as the Très Riches Heures of the 
Duc de Berry (finished c.1416, published and translated 
in 1969). Medieval manuscripts were at first written in 
Romanesque script and later in Gothic. (See ILLUMINATED 
MANUSCRIPTS.) 

By the 14th century, in Italy, the humanists were 
turning for inspiration to the ancient world and were de- 
veloping a new handwriting. Their capital letters were 
taken from Roman lapidary (incised) inscriptions and 
their lowercase from the minuscule (small letter) manu- 


The Gutenberg Bible (1450-55), the first book printed in Europe 
with movable type, is the masterpiece, in both design and craft, of 
Gutenberg’s press. The text is set in a Gothic type; the illumina- 
tions and initials were added by hand. 
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scripts of the school of Charlemagne. When early printers 
produced the classics, they cut types derived from these 
scripts, from which the roman type commonly used today 
is a direct descendant. By the 15th century more people 
could read, creating a need for a less laborious method of 
book production—a need accentuated by the RENAISSANCE 
and the REFORMATION. 

Development and Spread of Printing. The key to the in- 
vention of printing lay in movable type. Block printing, 
forerunner of modern LETTERPRESS printing and widely 
used for illustrating manuscripts and decorating textiles, 
by the early 15th century had been extended even to pro- 
ducing whole pages of books. But the advantages of mov- 
able type were obvious and decisive: passages might be 
Set up In any order and mistakes corrected; after printing, 
the same type could be used again. Although similar 
printing had developed earlier in China and Korea, Jo- 
hann GUTENBERG (b. Mainz, Germany, c.1397) is gener- 
ally credited with its introduction in the West. The 
GUTENBERG BIBLE (1450-55) was the first book printed in 
Europe and Is still one of the finest. 

Printing now spread swiftly, as journeymen left mas- 
ters and set up for themselves. Printed works appeared in 
Italy (1453), Basel (1466), France (1470), Hungary 
(1473), Spain (1473), Poland (1474), Bruges (1474), 
England (1476), Sweden (1483), and Mexico (1539). 
Because printing needed organized commercial outlets to 
be successful, the powerful trading center of Venice be- 
came an early focus. Nicolas Jenson (c.1420-1480), a 
Frenchman working in Venice, was the first important 
printer whose nationality was not German. Jenson devel- 
oped a Superior roman type that inspired many subse- 
quent printers. 

Jenson was primarily a craftsman, but the Venetian 
printer Aldus Manutius was a scholar devoted to printing 
meticulously accurate texts. He printed many of the 
Greek and Roman classics and revolutionized printing by 
creating an entirely new space-saving italic type. 

William CaxTon printed the first books in English in the 
late 15th century. He also combined scholarship with be- 
ing a craftsman. About a third of the more than 100 
books he printed were his own translations. 

The vast amount of printing during the 15th century 
and later would have been impossible without paper, first 
produced in China as early as the 2d century Bc. By the 
15th century sufficient paper mills existed in France and 
England to supply the expanding demand of printers. 

The first printed books, now called INCUNABULA, re- 
sembled the manuscripts that they were to supersede. 
The title page did not exist, but within a short time details 
of author, title, printer, place, and date were given in the 
final paragraph, known as the colophon. Many printers 
used a woodcut device for identification. 

16th and 17th Centuries. During the 16th century, 
books developed into volumes similar to those produced 
today. They contained a title page and were well-edited, 
accurate texts made available to the public at a moderate 
price. Books disseminated political, religious, and philo- 
sophical ideas and were largely responsible for spreading 
the Reformation. 
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This page from the Prologue of Chaucer's Canterbury Tales is 
from The Works of Geoffrey Chaucer (1896). William Morris 
founded the Kelmscott Press in 1891 as part of the revolt against 
mechanization and mass production. 


By the mid-16th century and into the 17th, the center 
of innovative book production moved from Italy to France 
and into the Low Countries. Families formed publishing 
dynasties that spanned several generations, and scholar- 
printers founded publishing houses in Leiden, Paris, and 
Antwerp. 

18th-Century Developments. Significant strides in 
bookmaking were made during the 18th century. Intaglio 
engraving was vastly improved, and color printing was de- 
veloped. Notable innovations in type were made by John 
BASKERVILLE and William CAsLon in England and by Gi- 


ambattista BoDoni in Italy. Writing began to provide a) 


profitable living. Books were purchased by the public and 
not just the private patron, and novels, children’s books, 
and the family magazine enjoyed wide circulation. The 
18th century also saw the development of encyclopedias, 
dictionaries, and other reference books. At the end of the 
18th century and into the 19th, almost everyone had an 
opportunity to read. The growth of democratic ideas, and 
their dissemination through the written word, created an 
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increasing demand for books and newspapers. Earnest 
19th-century reformers made numerous series of good 
books available, and devoted Christians distributed Bibles. 

Mechanization of Printing. The Industrial Revolution 
had a profound effect on printing. The power-driven press 
of Friedrich Koenig (1774-1833), first used in 1811, 
raised the number of pages printed in an hour from 250 
to 1,000. The rotary press, introduced in 1848, achieved 
24,000, and today more than a million pages an hour are 
printed. Mechanical typesetting was first used in the 
1860s in a limited form. The Linotype was developed in 
1884, the first punch-cutting machine in 1885. At the 
beginning of the 19th century, the paper industry began 
manufacturing its product mechanically rather than by 
hand. Another major 19th-century development was the 
creation of cloth binding. 

The invention of photography by Louis DAGUERRE in 
1839 had an enormous impact on all forms of pictorial 
reproduction and ultimately on typesetting itself. Among 
the processes made possible by photography were line 
engraving, rotogravure, and offset printing. The offset 
process remains an integral part of modern computerized 
printing. 

Despite technical advances, standards of design in 
book production had drastically declined by the middle of 
the 19th century. A movement for reform was mounted 
from outside the trade in the form of the Private Press 
Movement, which received its impetus from William 
Morris, a writer, artist, and leading figure in the ARTS AND 
CRAFTS MOVEMENT, who founded the Kelmscott Press in 
1891. Morris’s books were decorated with his brilliant 
designs for woodcut borders and initials and were pro- 
duced with the finest materials. 

The 20th Century. As the movement spread to the 
United States, special editions and books of remarkably 
high quality and aesthetic beauty were produced by pub- 
lishers and their designers. Approximately 50,000 sepa- 
rate new titles are published each year in the United States 
alone. Although the quality of paper used in mass produc- 
tion remains a problem, new, acid-free papers are now 
available and often used. Mass production, computerized 
printing, the development of relatively inexpensive paper- 
back editions, book clubs, and public libraries have made 
more books available to more people than ever before. 


Book of Common Prayer’ The Book of Common 
Prayer is a prayer book for the Church of ENGLAND and the 
other churches of the Anglican Communion. The first 
edition was published in 1549 during the English REFOR- 
MATION; Thomas CRANMER was chiefly responsible for its 
contents. His aim was to produce a book in English that 
would be true to the example of the early church, biblical 
in content and spirit, and an instrument for unity in the 
church and the nation. The new book contained daily of- 
fices of morning and evening prayer, baptism, and the 
Lord’s Supper and offices for confirmation, marriage, 
churching of women, visitation of the sick, and burial; or- 
dination rites were added in 1550. In 1552 a more Prot- 
estant version was produced. Further revisions occurred 


in 1559, 1604, 1662, and 1928—although the 1928 
revision was never officially approved. 

The prayer book, along with the King James version of 
the Bible, came to be regarded as part of the literary heri- 
tage of the English-speaking world. A modernized A/ter- 
native Service Book was approved by the Church of En- 
gland in 1980. Modernized prayer books have also been 
adopted by other Anglican churches. 


Book of Concord The Book of Concord is a collec- 
tion of documents that gave voice to the teachings of Lu- 
THERANISM several decades after the death of Martin 
LUTHER. After a period of disagreement, responsible Luth- 
eran parties gathered together the creedal or confessional 
writings from the half century after the writing of the 
AUGSBURG CONFESSION (1530) and collected them in one 
book (1580). It was accepted by both civil and religious 
leaders who embraced the Augsburg Confession. Al- 
though not all Lutheran churches since 1580 have been 
willing to measure all their teaching in light of it, the Book 
of Concord is a respected and studied document among 
the theologians and ministers of the Lutheran world. 


Book of the Dead The Book of the Dead is a com- 
pilation of more than 100 texts translated from Egyptian 
papyruses of the 18th and 19th dynasties. The texts, re- 
ligious and poetic in spirit, are largely songs, hymns to 
the gods, and prayers to AMon-RE and Osiris. Committed 
to memory, these texts were supposed to aid the dead, 
giving the soul directions for the journey through the un- 
derworld, and words or magic spells to protect it from its 
enemies. The book is thus a primary source for the major 
religious beliefs of ancient Egypt: immortality of the soul, 
resurrection of the body, descent into the underworld, spir- 
itual rebirth for believers, and final judgment before Osiris. 


Book of Hours The Books of Hours are prayer books 
developed in the late Middle Ages for the personal devo- 
tions of the laity. They are based on the BREVviARY, the of- 
ficial collection of texts used in the celebration of the DI- 
VINE OFFICE, but are abbreviated for easier use. 

Although the contents vary from place to place and 
according to the tastes of individual patrons, a Book of 
Hours usually contains, in addition to the Hours of the 
Virgin—the core from which it receives its name—a litur- 
gical calendar, penitential psalms, passages from the 
Gospel, the Office of the Dead, and the Litany of the 
Saints. The prayers are arranged according to the eight 
canonical hours of the liturgical day, as practiced during 
the Middle Ages. 

In the 14th and 15th centuries the Book of Hours be- 
came the most popular type of private devotional book. 
One of the best known is the Très Riches Heures of the 
duc de Berry (Musée Condé, Chantilly, France). This ex- 
quisitely illustrated 15th-century manuscript, made for a 
great patron of the arts, is an example of the luxurious 
Books of Hours commissioned by noblemen and princes. 
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book illustration Book illustration was developed 
from the ILLUMINATED MANUSCRIPT, which it eventually re- 
placed when the once hand-drawn elements began to be 
printed from woodcuts. The invention of movable type 
(c.1451) made it possible to produce books by mechani- 
cal means. The precedent for their design was set by the 
manner in which illuminated manuscripts had been orga- 
nized and decorated. Pages were framed with ornamental 
designs, initials were embellished, and full pages were 
devoted to pictures at regular intervals. This was now 
done mechanically in relief printing, basically the same 
graphic process used for letterpress. 

Woodcuts and Movable Type. Earlier in the 15th centu- 
ry (about 1420), another type of illustrated book, block 
books, had been current. Although these were bound as 
BOOKS, the pages of block books are in fact prints that 
joined text and illustrations, both of which were printed 
from the same block of wood. Not until about 1460 were 
books printed that combined woodcut illustrations with a 
text set in movable type. Albrecht Pfister’s edition of Ul- 
rich Boner’s Edelstein (c.1461) is widely accepted as the 
first illustrated book. Der Ede/stein’s text, however, was 
printed from movable type, and the illustrations were 


Gustave Doré’'s wood engravings, such as this scene from Don 
Quixote (1863) by Cervantes, extended the text into the realm of 


bizarre imagination. 


RAA , wae 
Cp OEE 4 2 Z 
A aAA LA ty, 
SAPs - 
™ oF 7 


ne pa ype 





Aubrey Beardsley made use of photomechanical processes 
developed during the late 19th century to reproduce his stylized 
artworks in books and periodicals. This Ali Baba was the cover 


illustration for The Forty Thieves. 


then printed separately on blank areas left on the pages. 

15th-Century Illustrated Books. By the late 15th centu- 
ry Germany had become the publishing center of Europe. 
In Nuremburg, Anton Koberger (c.1440-1513) brought 
out the best-known illustrated book of the age, Hartmann 
Schedel’s Die Weltchronik (1493). In 1498, Albrecht 
DÜRER produced his illustrated Apocalypse in German and 
Latin editions, using full-page illustrations without cap- 
tions and with printed texts on the back. 

In Italy, France, and other European countries, books 
with illustrations were current by the 1470s, but the 
masterpieces of the art did not come out until the 1490s, 
for example, Francesco Colonna’s Hypnerotomachia Po- 
liphili (The Strife of Love in a Dream, 1499), published in 
Venice by Aldus Manutius. During the first half of the 
century, woodcuts were the most popular medium for il- 
lustrations, until engraved metal plates began to be used 
in the 1540s. By the end of the century, woodcuts had 
become rare, and ENGRAVING had become the rule. 

Engravings and Picture Books. An important creation of 
the 16th century was the picture book, with text subordi- 
nated to elaborate illustrations; the subject matter ranged 
from maps to botanical studies and human anatomy, as 
in Andreas Vesalius’s monumental De humani corporis 
fabrica (Basel, 1543). In 1658, John Amos Comenius 
published his Orbis sensualium pictus (Nuremberg), the 
first picture book designed specifically for children. 
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During the 18th century handy, sensible formats re- 
placed cumbersome, if beautiful, massive tomes. Illus- 
trations were smaller, and decorative cuts and details 
were emphasized. The most important and influential il- 
Ilustrated book of the period was Denis DIDEROT’s Ency- 
clopédie (Paris, 1751-72), whose 17 volumes of text 
were supplemented by 11 volumes of illustrations. 
French 18th-century books exerted great influence 
throughout the world. 

In Italy, Giovanni Battista PIRANES! recorded his ver- 
sions of the grandeurs of ancient Rome in monumental 
prints that, in bound books, brought to the farthest cor- 
ners of Europe powerfully influential impressions of the 
Eternal City. In Germany, Daniel Nikolaus CHoDOWIECKI 
made witty illustrations for both classics and contempo- 
rary works. Britain's contribution was primarily in scien- 
tific and architectural books, profusely illustrated with 
plans, diagrams, and pictures. 

Wood Engraving. In the late 18th century the English- 
man Thomas Bewick discovered the technique of wood 


Howard Pyle’s illustations, like Beardsley’s, were assured a wide 
audience through photoengraving techniques. The Flying Dutch- 
man first appeared in Collier's Weekly in 1900. (Delaware Art 
Museum, Wilmington.) 





engraving (See WOODCUTS AND WOOD ENGRAVINGS). Until the 
improvement of photomechanical processes in the late 
19th century, wood engraving was the favorite medium 
for illustration. 

The Lithograph. Lithography (invented in 1798) intro- 
duced an inexpensive process for book illustration, and 
lithographs began to be widely used. Among the most 
memorable illustrations in this medium are Eugène DE- 
LACROIx's treatments of scenes from Shakespeare's Ham- 
let and Goethe's Faust. The most famous French illustra- 
tor of the 19th century is probably the gifted and prolific 
Gustave Doré. His editions of Dante's Divine Comedy, 
Cervantes’s Don. Quixote, and Milton’s Paradise Lost are 
among the most universally admired; the illustrations for 
Contes drôlatiques (Droll Tales) by Balzac (Paris, 1855) 
are considered Doré’s masterpieces. In Britain, William 
Morris and his Kelmscott Press did much to revive the il- 
lustrated book. 

The Livre de Peintre. The invention of photomechanical 
means of picture reproduction (perfected by the 1880s) 
led to mass production on a huge scale and to an inevita- 
ble decline in artistic quality. Illustrations were often ex- 
cellent, but they were no longer original prints. In France 
the so-called /ivre de peintre (literally “painter's book”) 
made its appearance. This is an illustrated book, com- 
pletely designed by an artist, and issued in limited num- 
bers. Pierre BonnarD’s /ivre of Paul Verlaine’s Parallèle- 
ment (Paris, 1900) is one of the most famous. 

American Book Illustrators. Standards of book illustra- 
tion in America have been high since the 19th century, 
with outstanding works by such artists as J. J. AUDUBON, 
Elihu VEDDER, Howard Pyle, and N. C. WYETH. Rockwell 
KENT did a remarkable series of woodcuts for Moby-Dick 
(1930). Some of the finest illustrated books of this cen- 
tury were created for children; Ludwig BEMELMANS, Mau- 
rice SENDAK, Edward Gorey, and Dr. Seuss (Theodore 
Seuss Geisel) have carried on the imaginative 19th-cen- 
tury traditions of Sir John TENNIEL’s classic illustrations 
for ALICE’S ADVENTURES IN WONDERLAND. 


Book of Kells = The large Irish ILLUMINATED MANUSCRIPT 
of the four Gospels known as the Book of Kells is one of 
the most famous of all medieval books. Now in the library 
of Trinity College, Dublin, it was probably begun by 
monks at the monastery of lona and completed at the 
Irish monastery of Kells sometime between the mid-8th 
and the early 9th century. The gospels are written on 
thick vellum and lavishly illuminated with the rich orna- 
mentation characteristic of Celtic art of this period. In 
addition to 31 full-page illustrations, fanciful figures and 
tightly interlaced bands, knots, and spirals of extraordi- 
nary intricacy and density occur throughout the book. 


bookbinding Bookbinding is the art and craft of fab- 
ricating protective covers, or bindings, for Books and of 
restoring deteriorated volumes. 

Folded pages between covers replaced the scroll form 
during the first five centuries of the Christian Era, and 
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(Left) Hand bookbinding begins with multipage sections called signatures— 
groups of 8, 16, 32, or 64 pages in numerical order. The signatures are 
stacked into complete books in a sewing frame and sewn together by passing 
a thread through each section in turn and around vertical cords (1). The 
stitched book is trimmed on the three open sides and placed in a vise, where 
the back edge, or spine, is hammered into a more rigid rounded shape (2). 
The cords holding the sections together are laced through cardboards on 
each side (3), hammered flush, and glued down. The spine is reinforced with 
glued paper and gauze liners and with headbands, or thin fabric strips, sewn 
at the top and bottom (4). The boarded sections are held in place until the 
glue dries by cords tied tightly around protective wooden blocks (5). An outer 
cover of cloth or leather is glued to the boards (6), and endpapers are glued 
to the first and last pages of the book and to the covered board (7). The en- 
tire book is kept under pressure until the adhesives have set (8), at which 
point the book is completed (9). 


this form was adopted across Europe. The folded groups 
of pages, or signatures, were sewn onto leather or vellum 
thongs or linen cords, the ends of which were laced into 
the cover boards. 

After the process of printing from movable type was 
invented in the late 1440s, the volume of bookbinding 
work increased rapidly, leading to a deterioration in quali- 
ty of materials and construction techniques. In 1825 a 
new technique, casebinding, was introduced, in which 
covers were prepared separately from the text block and 
glued on after the pages were sewn together (see ADHE- 
SivE). Since 1785 binders have experimented with glued 
rather than sewn bindings. Glued bindings can be weak, 
but they can also be stronger and more durable than the 
paper the book is printed on. 

Today the hand bookbinder is primarily involved with 
restoring deteriorated books, with binding small editions 
of well-printed texts, and with the design and construc- 
tion of books as an art medium. A restorer must be familiar 
with the styles of design, techniques, and materials used. 


bookkeeping Bookkeeping is the systematic record- 
ing of the monetary value of business transactions in a 
book of accounts. It is the preliminary record-keeping 
stage of ACCOUNTING. 


The Double-Entry System 


The double-entry system of bookkeeping enables a busi- 
ness to know at any time the value of each item that is 
owned, how much of this value is owed to creditors, and 
how much belongs to the business clear of DEBT. It also 
indicates the portion of this debt-free ownership that is 
the result of the original investment in the company and 
the portion accruing from profits. One advantage of the 
double-entry system is that its information is so nearly 
complete that it can be used as the basis for making 
business decisions. Another advantage is that errors are 
readily detected, because the system is based on two 
equations that must always balance. The term asset 
means anything of yalue that is owned. Assets may be 
tangible, as are furniture and property, or intangible, as 


are stocks and good will. Assets belong to their owner, re- ` 


gardless of who possesses them and regardless of wheth- 
er they were purchased with borrowed money. All of a 











company’s assets are either owed to someone else or are 
owned clear of debt. 

LIABILITY is the amount that a business owes to anoth- 
er firm, to an individual, or to the government. The 
amount that is not owed to anyone else but is owned free 
of debt is called the owner’s equity in the firm. Since ev- 
erything that is owned Is either owed or is free of debt, 
assets equal liabilities plus Equity. This is called the ac- 
counting equation. 


Liabilities + 
(owed) 


Assets = 
(owned) 


Equity 
(clear of debt) 


Each of the assets and the liabilities and the equity is 
shown separately on a company’s books and is called an 
account. An account has two sides, the left side (debit) 
and the right side (credit). One Is the increase side; the 
other is the decrease side. All assets are increased on the 
debit side of the account, and any decrease in value is 
shown on the credit side. 

Liabilities and equity, the other half of the equation, 
are increased and decreased in the opposite manner. Lia- 
bilities and equity are increased on the credit side and 
decreased on the debit side. 

The owners’ equity can be increased either by invest- 
ing more money in the firm or by earning a profit. Equity 
is decreased by the owners’ withdrawal of funds from the 
business or by losses of the firm. A separate type of equi- 
ty account is used for each of these. The owners’ invest- 
ment is shown in an account called capital or, if there is 
one owner, proprietorship. The earnings of the company 
are put into an income account. Because both the capital 
and the income increase the owners’ equity, capital and 
income accounts are increased on the credit side (the in- 
crease side of equity). Withdrawals and expenses (expen- 
ditures incurred without receiving an asset) are increased 
on the debit side, for each additional expense or with- 
drawal takes from the owners’ equity. 

Every transaction, or change in the firm’s values, af- 
fects two or more accounts, which will result in a debit 
and a credit of the same total amount. For example, if a 
new typewriter is purchased for cash, the asset account 
office equipment is increased by debiting, and the asset 
account cash is decreased by crediting. If the typewriter 
had been bought on credit, the office-equipment account 
would have been increased by debiting, and the liability 
accounts payable would have been increased by crediting. 

Thus, the same amount is always debited to one ac- 
count and credited to another account. At all times, when 
the balances remaining in each of the accounts are added 
together, total debits will equal total credits. At the end of 
each month, or more often if desired, the record-keeping 
accuracy can be checked by making a trial balance: the 
total of all accounts having a debit balance must equal 
the total of all accounts having a credit balance. Thus, if 
the ABC Company has the following accounts, the trial 
balance will be as shown. 

Ledgers. The book of accounts is known as a general 
ledger and usually has a separate page for each account. 
A separate book showing the name and balance owed for 
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Cash Accounts Payable 
1/1 1000 1/3 200 1 150 
1/10 500 
Capital Office Equipment 
1/1 1,100 1/3 200 
1/5 1160 
Rent Expense 
Lom 50 
ABC COMPANY 
Trial Balance Dec. 31, 19- 
Assets Liabilities 
S E E er A Sacer eee OE SORN $ 
Office equipment ar aa e E a 350 
Accountapayablel.. assier ra sreteiseisrstsa 150 
Cp (tele BR aod devs iesciseencones seaeneens 1,000 
REMPRCMDENSE ...05.20scececserecssneneceuedenenacees 50 
TC Lele eee inten sA A E Ae H1 150 es ie 150 
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each account payable may be kept. This is called a sub- 
sidiary ledger; and the total of the balances owed as 
shown in the accounts-payable ledger would, of course, 
be identical to the balance of the accounts-payable ac- 
count in the general ledger. A subsidiary ledger can also 
be kept for accounts receivable if the firm extends credit. 

Journals. Transactions are not entered directly in the 
accounts. They are first recorded in a book known as a 
journal, sometimes called the book of original entry. Sev- 
eral kinds of journals are used. 

The most common type is the general journal. In this, 
the title of the account to be debited is placed on the top 
line, with its amount shown in the debit column. The title 
of the account that is to be credited is shown below it, 
with its amount placed in the credit column. Below this 
may be a written explanation of the transaction. If more 






GENERAL JOURNAL 


Cash 
Capital 
Owner’s investment 


1,000 






3 Office equipment 
Cash 200 
Purchased typewriter 
5 Office equipment 
Accounts payable 150 
Purchased typewriter 
from Z Co. 
10 Rent expense 
as 50 
Rented Typewriter 
1,400 | 1,400 
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XYZ COMPANY 
Balance Sheet Dec. 31, 19-- 
Assets Liabilities 

Cash E S, $10,000 Accouis payable see eee $2,000 
Office supmle sa a nee carer. eee 200 
Officeeaduioment ee e a nurses $2,000 Equity 

Fess depreciation rrea a «-eeeeeeere 1,000 1,000 Capital investment .......5-:messseses ae $10,000 
Delivery truck Trn E $8,000 Plus net income -essnee 5,300 

Less depregationte eo a 2,000 6,000 Less withdrawals ..........05..00s0) ase 100 
saaie s A: B o o AA e E os oe e a aera Capital, Decr 3T... N.. EE 15,200 
Total assete SA am. $17,200 Total liabilities and equity ~s... $17,200 








than one account is to be debited or credited, a separate 
line is used for each, always showing debits first and then 
credits below. The total of the debits column should al- 
ways equal the total of the credits column on each gener- 
al-journal page. 

If a large portion of the firm’s business concerns cash 
transactions, a separate cash journal can be used instead 
of the general journal for all those transactions affecting 
the cash account. All entries not affecting cash are made 
in the general journal. 

At the end of the month, or more frequently if desired, 
all journal entries are recorded in the ledger accounts. 
This is called posting. As each journal entry is recorded 
on the planned side of its account, a mark is placed in 
the post column of the journal to show that it has been 
recorded in the ledger. The date used in the ledger is the 
date on which it was first entered in the journal. The post 
column in the account is designed to show which page 
this entry was posted to in the ledger. If a cash journal is 
used, the monthly cash totals, rather than each entry, can 
be posted to the cash account. 


Financial Statements 


The principal financial statements used to determine the 
status of a company are the income-and-expense state- 
ment and the balance sheet. These may be made out an- 
nually, monthly, or at any desired time. Before preparing 
the financial statements, a trial balance is made to be 
certain that the debits equal credits. 

Adjusting Entries. Iin preparing trial balances, items 
such as delivery trucks and office equipment are recog- 
nized as losing value as a result of age and use. This loss 
of value, called depreciation, must be calculated and re- 
corded prior to preparing the statements. Several meth- 
ods may be used to calculate depreciation. The simplest 
and most common method is to write off the original cost 
of the asset evenly over the period of its expected useful- 
ness. If, for example, a delivery truck is expected to last 
eight years, it can be thought of as losing $1,000 in value 
each year because of depreciation. Depreciation takes from 
the value of the asset and increases the firm’s expenses. 

Another expense that must be recorded before finan- 
cial statements are prepared is the value of the office 
supplies that have been used. The used supplies are no 
longer owned and should be taken out of the asset ac- 








count and recorded as an expense. To determine the used 
portion of office supplies, the value of the supplies cur- 
rently on hand is subtracted from the total amount pur- 
chased, as shown in the office-supplies account. The 
method is used for insurance, interest, and any other 
prepaid expense. 

The following are some other entries that may need to 
be recorded: the allowance for bad debts if the firm ex- 
tends credit, any government taxes or employee salaries 
that are owed but have not yet been recorded, and a mer- 
chandising firm’s change in the inventory of items for sale. 

After these entries are posted, it is often wise to make 
another trial balance to be certain that the debits and 
credits still balance. 

Income-and-Expense Statement. The income-and-ex- 
pense statement indicates the change in the owners’ eq- 
uity as a result of the firm’s operation. It shows the net 
income, or net profit, that the firm has earned in the in- 
terval since financial statements were last prepared. The 
income-and-expense statement lists the total amounts of 
all the income and expense accounts as shown on the tri- 
al balance after the adjusting entries have been recorded. 

If the total expenses had exceeded the total incomes 
during this period of time, the difference would have 
been a net loss. 

Since the financial statements are prepared for the 
use of management rather than for the bookkeeping de- 
partment, they contain no debit and credit columns. 

Balance Sheet. The balance sheet is a statement of the 
total assets owned at a specified time, the value that the 
firm owes to others, and the value that is clear of debt. It 
is basically a statement of the accounting equation: as- 
sets equal liabilities plus equity. 

All asset accounts are listed as shown on the trial ball 
ance, with any accumulated depreciation reducing the 
value of the asset. Usually, assets that can be readily con- 
verted into cash, known as current assets, are shown first. 


All liability accounts are also recorded. The equity ` 


section states the owners’ investment, as shown in the 
Proprietorship or capital account, plus any net income 
earned. This net income is taken from the income-and- 
expense statement and is the excess of the revenue ac- 
counts over the expense accounts. If the income-and-ex- 


pense statement had resulted in a net loss, this would be © 


deducted from the owners’ investment. Any withdrawals | 
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GENERAL JOURNAL CLOSING ENTRIES 





Debit Credit 

| eee 24,000 

Income and expense summary .... 24,000 
To transfer to Summary........... 

31 Income and expense summary ....... 18,700 
PECK DENSCie...........0rccceccccccees 2,400 
E EXPENSE oeeo esses 12,000 
Depreciation expense ................ 1,500 
Office supplies expense ............. 1,300 


Miscellaneous expense .............. 1,000 
To transfer to summary........... 


31 Income and expense summary ....... 5300 
EEE e erros eeso 5,300 
To transfer net income ........... 
MONE soo ee. 5s. 5.1 sceccececesceceseccevece 100 
BMTMIGIEVANS .20......0.0....0.0ccccncnene 100 


To transfer to capita! 


made by the owners are deducted, since they take from 
their equity remaining in the firm. 

The two sides of the balance sheet, assets and liabili- 
ties plus equity, must be in balance. Sometimes a work- 
Sheet is used to plan the adjusting entries, the income- 
and-expense statement, and the balance sheet. 


Closing Entries 


Closing the books simply means transferring the balances 
of the three other types of equity accounts (income, ex- 
pense, and withdrawals) into the capital account. Thus, 
closing entries affect only the equity accounts. After clos- 
ing entries, the owners’ capital or proprietorship account 
will show the balance indicated at the end of the equity 
section of the balance sheet. All other equity accounts 
will be at a zero balance, because their amounts have 
been transferred into capital. 

Often the credit balances of the income accounts and 
the debit balances of the expense accounts are first 
transferred into a temporary account known as the in- 
come and expense summary. The balance of this account 
would then be the same as the net income or net loss 
shown on the income-and-expense statement. This bal- 
ance is then taken out of the income-and-expense sum- 
mary and transferred into capital. 

The debit balance of the withdrawals account is trans- 
ferred into capital by debiting and out of withdrawals by 
crediting. 

These general-journal closing entries are posted to the 
ledger accounts, and all zero-balance accounts are dou- 
ble-ruled. Thus, the books are now ready to begin the new 
accounting period. 


Boole, George [bool] The English mathematician 
George Boole, b. Nov. 2, 1815, d. Dec. 8, 1864, is best 
known for his work in mathematical Locic. He published 
about 50 papers on differential equations, difference 
equations, logic, and algebra. Boole approached logic ina 
new way: he reduced it to a simple algebra, thereby in- 


corporating logic into mathematics and giving the devel- 
opment of logic a new direction. Boole’s two-valued, or 
binary, algebra is the simplest form of the more general 
Boolean algebra, which he developed, and has wide ap- 
plications in computer design. 


Boolean algebra [boo’-lee-uhn] Boolean algebra 
was developed essentially as an algebra of Locic. Sym- 
bolism was introduced by George Boole to permit the ba- 
Sic principles of logic to be represented as an algebra of 
Sets. (See SET FHEORY.) 

Boolean algebra can be interpreted as an algebra of 
propositions, as well as an algebra of sets. Given proposi- 
tions x and y, x« yrepresents the joint assertion of x or y 
or both, and 1 — x represents the denial of x. 


boomerang A boomerang is a curved throwing stick 
used principally by the Australian Aborigines, from whom 
the name is derived. The most well-known form is the re- 
turning boomerang, used for hunting. About 46-76 cm 
(18-30 in) long, it can complete a circle up to 90 m 
(100 yd) wide followed by several smaller circles as it re- 
turns to the thrower. The form of boomerang used mainly 
for fighting is larger (61-91.4 cm/24-36 in long) and 
does not return. It is sometimes thrown so that it rico- 
chets off the ground to strike its quarry. 


boomslang The boomslang, Dispholidus typus, is a 
South African tree snake. Although this species is a 
member of the predominantly harmless family Colubrid- 
ae, it has rear fangs that are large and deeply grooved, 
and well-developed venom glands. It has caused human 
fatalities. Boomslangs may be green, brown, or black. 
Their diet consists of birds, bird eggs, frogs, and chame- 
leons. The snakes lay 10 to 14 eggs. 


The African boomslang is about 1.5 m (5 ft) long and very danger- 
ous. It is found in both open bush country and wooded areas. 
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Boone, Daniel [boon] Daniel Boone, b. Pennsylva- 
nia, Nov. 2, 1734, d. Sept. 26, 1820, achieved fame as 
a frontiersman in the era of the American Revolution. As a 
youth he settled with his Quaker parents in western North 
Carolina. 

Boone went as a wagoner on the expedition of Gen. 
Edward Brappock to Fort Duquesne (1755), but he came 
into prominence much later for his explorations and 
hunting expeditions in the Kentucky region. He first visit- 
ed that area in the winter of 1767-68, and on a second 
expedition from 1769 to 1771 he went through the 
Cumberland Gap. 

When speculator Richard HENDERSON, who had orga- 
nized the TRANSYLVANIA CoMPANY, planned a settlement in 
Kentucky in 1775, Boone was the natural choice to blaze 
a trail. He marked out the WILDERNESS ROAD and founded 
the settlement of Boonesborough on the Kentucky River. 
In the Revolution Boone helped the Kentucky settlements 
as a hunter and as an Indian fighter. He was captured by 
the Shawnees in 1778, but he escaped and later traveled 
to the East to bring in more settlers. His fame continued 
to grow, and a variety of myths came to be woven around 
his life. 

Boone suffered major disappointments in later life. 
The absence of proper land titles resulted in his losing his 
Kentucky lands and his moving to what is now Missouri. 





Daniel Boone, one of America’s most famous pioneers, has been 
the subject of many legends. In this painting, the American artist 
George Caleb Bingham portrayed Boone leading his wife, daugh- 
ter, and other families into Kentucky. 


Booth (family) The Booths were an Anglo-American 
family of stage tragedians who made significant contribu- 
tions to the development of the American theater. The 
most famous member of the family, John Wilkes Booth, is 
notoriously remembered as the assassin of President 
Abraham Lincoln. 

The family patriarch, Junius Brutus Booth, b. May 1, 
1796, d. Nov. 30, 1852, made his London debut in 
1813 and, with his portrayal of Richard Il in 1817, be- 


John Wilkes Booth, a 
popular actor of the 
19th century, came 
from a distinguished 
family of Anglo- 
American actors. In 
1865, Booth, a 
Confederate sympa- 
thizer, conspired to 
murder high-ranking 
government officials 
and personally assas- 
sinated President 
Abraham Lincoln. 


came the chief rival of the celebrated Edmund Kean (see 
KEAN family). He came to America in 1821, where he 
helped to promote the tradition of tragic acting on the 
American stage. Junius Brutus Booth, Jr., b. Dec. 22, 
1821, d. Sept. 16, 1883, was the eldest of his ten chil- 
dren. Although himself an actor, Junius had a more prof- 
itable career as a theater manager. 

Edwin Thomas Booth, b. Nov. 13, 1833, d. June 7, 
1893, became the finest internationally known American 
tragedian of the 19th century. He managed (1863-67) 
New York’s Winter Garden Theater, acted a record 100 
consecutive performances in the role of Hamlet, and built 
Booth’s Theater (still in use) after the Winter Garden 
burned down. His career ebbed after his brother assassi- 
nated Lincoln, but it revived again in the late 1800s. 

John Wilkes Booth, b. May 10, 1838, d. Apr. 26, 





1865, was also a noted Shakespearean actor. A Confed- 


erate secret agent, Booth plotted with select conspirators 
throughout 1864-65 to abduct Lincoln, but their several 
attempts failed. At a performance by Laura Keene in Our | 


American Cousin at Washington, D.C.’s Ford Theatre 
(Good Friday, Apr. 14, 1865), Booth entered the un- 
guarded presidential box during the third act of the play, 
shot Lincoln through the back of the head with a pistol, 
and then leaped down onto the stage, shouting “Sic sem- 
per tyrannis! The South is avenged!” He managed to es- 
cape to a waiting horse through a rear alley despite a 


broken left leg. Twelve days later Union troops surround- | 


ed Richard Garret’s farm near Bowling Green, Va., where 
Booth was allegedly hiding in a barn. The troops set fire 
to the building, and Booth probably died during the ensu- 
ing gun battle or may even have shot himself. His body 
was never positively identified. 


Booth, John Wilkes see Bootu (FAMILY) 


Booth, William William Booth, b. Nottingham, En- 
gland, Apr. 10, 1829, d. Aug. 20, 1912, was a fiery 
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William Booth, 
founder and first 
general of the 
Salvation Army, was 
an ardent evangelist 
who devoted his life 
to improving the 
condition of working- 
class people. 





evangelist who brought the SALVATION ARmy into existence 
in 1865. A minister of the Methodist New Connexion 
Church, he was forced to resign his post when he refused 
an order to give up his independent evangelical work. 
Booth began to preach to the poor in London’s East End 
and formed the East London Revival Society, which later 
became the Christian Mission and then the Salvation 
Army. William Booth was named general and served in 
that capacity until his death. The Salvation Army grew 
into an international organization. Booth’s eight children 
played a vigorous role in the Army’s expansion, and two of 
them, Bramwell and Evangeline, eventually served as 
general. 

Booth’s interests included education, housing, em- 
ployment, health, and the problems of poverty. In ad- 
vance of his times, he realized that alcoholics must be 
aided rather than condemned. 


Boothia Peninsula [boo’-thee-uh] The Boothia 
Peninsula is a northern extension of the CANADIAN SHIELD 
and the North American mainland. Located in the Arctic 
portion of the Northwest Territories, Canada, it was dis- 
covered in 1829 by Sir James Clark Ross and named for 
his patron, Sir Felix Booth. 


bootlegging Bootlegging is the illegal manufacture 
and transportation of alcoholic beverages. It may involve 
transporting them into a territory where their sale is 
banned, making them where their manufacture is illegal, 
or attempting to evade taxes on them. Bootlegging was 
widespread in the United States during the period of 
PROHIBITION (1920-33). Although the 18th Amendment 
to the U.S. Constitution prohibited the manufacture and 
Sale of alcoholic beverages, demand for these products 
continued. Rural distillers produced illegal beverages for 


bootlegging to urban markets, and in the cities thousands 
of small stills, breweries, and wineries appeared. Boot- 
leggers also brought in illegal products from foreign sup- 
pliers. The profits of the traffic attracted criminals, who 
soon took over much of it. After the repeal of the 18th 
Amendment by the 21st Amendment in 1933, organized 
crime turned to other pursuits. 


Bophuthatswana [bah-poo-thaht-swah’-nah] Bo- 
phuthatswana is one of the so-called independent Bantu 
homelands in the Republic of South Africa. Its capital 
city is Mmbatho. Originally composed of 19 separate land 
parcels, the homeland has been consolidated into 7 ar- 
eas, 6 in the Transvaal along the Botswana border and 1 
in the Orange Free State near the western border of Le- 
sotho, with a total area of 44,000 km? (16,988 mi’). 
Bophuthatswana produces 30% of the world’s platinum 
and also has large deposits of chromium, manganese, va- 
nadium, and asbestos. 

Bophuthatswana (1990 est. pop., 2,352,926) is the 
official homeland for the TSWANA people, more than half 
of whom live elsewhere. Although it has been more suc- 
cessful than other homelands in attracting new indus- 
tries, including a casino resort Known as Sun City, two- 
thirds of its employed inhabitants hold jobs in white areas. 

On Dec. 6, 1977, Bophuthatswana was granted inde- 
pendence by South Africa. It has its own president and 
legislature but remains economically tied to South Africa. 
No foreign country or international organization recognized 
its independence, and by 1991 the South African govern- 
ment was considering reintegrating it with South Africa. 


Bora-Bora see SOCIETY ISLANDS 


Borah, William Edgar William Edgar Borah, b. 
Jasper Township, IIl., June 29, 1865, d. Jan. 19, 1940, 
served in the U.S. Senate from 1907 to 1940. A progres- 
Sive Republican, he distrusted big business, European 
powers, and any concentration of power. 

As senator from Idaho, Borah supported President 
Theodore ROOSEVELT but opposed much of Woodrow WIL- 
SON’S program. He voted against the Federal Reserve Act 
(1913), fearing that it would give too much power to pri- 
vate bankers, and against the Federal Trade Commission 
(1914), fearing its domination by big business. 

A nationalist, Borah endorsed U.S. entry into World 
War |, but he led the opposition to the Treaty of Versailles 
and its provision for a LEAGUE OF NATIONS, claiming that 
the world organization would infringe on U.S. sovereignty. 
As the chairman of the Senate Foreign Relations Com- 
mittee (1924-33), he championed the outlawing of war 
by the KELLOGG-BRIAND Pact of 1928. In the 1930s, Bo- 
rah endorsed the New Deal laws that benefited the lower 
classes or were intended to tax wealth and curb corporate 
and financial power. He opposed, however, direct govern- 
ment intervention in the economy. On the eve of World 
War II he voted against President Franklin D. RoOSEVELT’s 
efforts to weaken the neutrality laws. 
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borax [bohr’-aks}] Borax, chemically a HYDRATE con- 
taining the borate ion (BO;°), is a white or gray EVAPORITE 
mineral, NasB,07-10H.0, that was mined in ancient 
times from salt lakes in Tibet and Kashmir, where it was 
called tincal. Borax from deposits in DEATH VALLEY was 
transported by the famous 20-mule teams. At present, 
most of the world’s BORON Is extracted from borax, kernite 
(Na>B,07-5H.0), and colemanite (Ca2B,0;;-5H2O) mined 
at Borax, Searles, and Kramer lakes in California. In arid 
climates, borax alters to powdery tincalconite by loss of 
water of hydration. 


Borchgrevink, Carsten Egeberg [bork'-grayvingk, 
kar’-sten eg’-e-bairg] Carsten Egeberg Borchgrevink, b. 
Dec. 1, 1864, d. Apr. 21, 1934, was a Norwegian ex- 
plorer of the Antarctic. Sailing on the whaler Antarctic 
from Australia, he was in the first landing party to set foot 
on the Antarctic mainland at Cape Adare, Victoria Land, 
on Jan. 23, 1895. As commander of the British Southern 
Cross expedition (1898-1900), he went ashore at Cape 
Adare in February 1899 and, with nine men, was the first 
to spend a winter and following summer in Antarctica. 


Bordeaux Bordeaux is a port city in southwestern 
France and the capital of the department of Gironde. It 
has a population of 201,965 (1982). Lying on the west 
bank of the Garonne River, 97 km (60 mi) from the sea, 
the city is accessible to seagoing ships and ts the chief 
port of the region of AQUITAINE. It Is Surrounded by a rich 
agricultural region noted primarily for its vineyards; Bor- 
deaux wines, both red and white, have been famous since 
the Middle Ages and include Margaux, Médocs, Graves, 
and Sauternes. Industries include mechanical engineer- 
ing, oil refining, and the manufacture of chemicals, espe- 
cially fertilizers. 

Bordeaux was founded by the Gauls as Burdigala and 
later became a provincial headquarters for the Roman 
garrison. It survived the invasions of the early Middle 
Ages and from 1154 to 1453 was the capital of the En- 
glish-held province of Aquitaine and an important port for 
exporting wine to northern Europe. The city declined after 
it was reconquered by the French. It began to prosper 
again in the 18th century as the chief port of France’s 
colonial empire, but this role ended with the loss of the 
empire. The University of Bordeaux was founded in 1441. 

The appearance of the city is largely the result of the 
work of 18th-century planners and architects who laid out 
its wide streets and large squares and built its baroque 
churches. Behind this facade are traces of a Roman set- 
tlement as well as a cathedral and fragments of a town 
wall dating from the Middle Ages. This core Is now partly 
enclosed by industrial suburbs built during the 19th and 
20th centuries. 


Borden, Lizzie Lizzie A. Borden, b. Fall River, 
Mass., July 19, 1860, d. June 1, 1927, a Sunday-school 


teacher living with her father and stepmother in Fall Riv- 
er, was Charged with killing them with an ax on Aug. 4, 
1892. Although she was tried and acquitted in 1893, a 
doubting public continued to believe in her guilt and im- 
mortalized its belief by repeating this verse: 

Lizzie Borden took an ax 

And gave her mother 40 whacks. 

And when she saw what she had done, 

She gave her father 41. 


Borden, Sir Robert L. Sir Robert Laird Borden, b. 
Nova Scotia, June 26, 1854, d. June 10, 1937, was a 
Canadian political leader who served as prime minister 
throughout World War |. Despite a lucrative legal practice 
in Halifax, Borden ran for election to Parliament from 
Halifax in 1896 and became leader of the Conservative 
Opposition on the retirement of Sir Charles TUPPER in 
1901. He vigorously attacked the Liberal government’s 
policies of reciprocity with the United States and creation 
of a separate Canadian navy, and, rather to his surprise, 
he and his party won the election of 1911. Borden thus 
became prime minister. 


When Canada entered World War | in August 1914, © 


Borden's relationship with the French-Canadian popula- 
tion was poor. By 1917 he believed military conscription 
to be essential, and it was adopted despite French-Cana- 
dian opposition. With some electoral unscrupulousness, 
which doubtless seemed justified to him by the exigen- 
cies of war, Borden won the general election of December 
1917 as head of a Union government that included Lib- 
eral members. He thus garnered the support of most En- 
glish-speaking Liberals and increased the isolation of the 
French Canadians. After the war the government began to 
weaken. Borden’s own interests were now on the larger 
world stage and on achieving recognition of Canada’s 
separate role at the Paris Peace Conference (1919). He 
retired in 1920. 


Sir Robert L. 
Borden, Conserva- 
tive prime minister of 
Canada from 1911 
to 1920, sought to 
strengthen bonds 
within the British 
Empire while at the 
same time asserting 
Canada’s indepen- 
dent status in inter- 
national diplomacy. 


— 
Emm y 
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border collie The border collie is a breed of dog re- 
nowned for its sheepherding ability. It stands about 46 
cm (18 in) at the shoulder and weighs about 20 kg (45 
lb). Resembling a collie but with a shorter, wavy coat and 
erect ears with tips forward, it is usually black or black 
and tan, with white markings on the muzzle, chest, feet, 
and tip of the tail. 

The border collies originated centuries ago in the bor- 
der country between England and Scotland. The breed is 
not recognized for show purposes in either the United 
States or Great Britain, but the dogs may compete in 
obedience trials. They are easily trained and make good 
companions. 





The border collie, a working dog native to northern England, is 
considered one of the world’s best herding dogs. 


border terrier As the name implies, the border terri- 
er was developed in the border country between England 
and Scotland, at least as early as the 18th century. The 
border terrier is a keen, lively breed of dog that stands 
somewhat more than 30 cm (1 ft) at the shoulder and 
weighs 6.7 kg (about 15 Ib). It has an otterlike head, with 
a short, strong muzzle and closely folded ears. The coat is 
double; the outercoat is short, harsh, and straight, and 
the undercoat is dense. The color may be red, wheat, 
grizzle and tan, or black and tan. The moderately short 
tail is carried gaily. The border terrier was bred to help 


The border terrier, native 
to Great Britain, is a 
rugged working dog that 
was used in the hunting 
of foxes. Its coarse coat 
protects it from bad 
weather. 





farmers and shepherds control the fox population. The 
dog had to be strong, tireless, and big enough to follow 
hunters on horses but small enough to pursue the fox into 
hiding. The breed was recognized by the English Kennel 
Club in 1920. Although still rare in the United States, the 
border terrier makes a desirable pet. 


Borders Borders is one of Scotland’s nine regions, 
created in 1975. It is located in southeastern Scotland, 
just south of Edinburgh and northwest of the border with 
England. Its area is 4,670 km* (1,803 mi‘), and the 
population is 102,600 (1988 est.). The region includes 
the former BEeRwick, PEEBLES, ROXBURGH, and SELKIRK 
counties, and part of Midlothian county. 


Borelli, Giovanni Alfonso [boh-rel’-lee, joh-vahn’- 
nee ahl-fohn’-soh] The Italian scientist Giovanni Alfonso 
Borelli, b. Jan. 28, 1608, d. Dec. 31, 1679, was the first 
to describe planetary motion around the Sun in terms of 
centrifugal and centripetal forces, describing centripetal 
force as the natural tendency of a body to move toward 
the object around which it revolves. His work was soon 
overshadowed, however, by the work of Sir Isaac Newton 
and others. Applying mechanics to biology, Borelli de- 
scribed bones as levers acted on by muscle force to pro- 
duce motion. His classic description of the flight of birds 
was the first correct analysis of flight (See FLIGHT, HUMAN- 
POWERED). 


Borg, Björn Björn Borg, b. June 6, 1956, a Swedish 
tennis star who is primarily a baseline player with power- 
ful strokes, magnificent speed, and great concentration, 
achieved international fame at an earlier age than any 
other man in the sport’s history. In 1973, at age 17, he 


Björn Borg became a 
dominant figure in 
world tennis during 
the late 1970s. The 
Swedish athlete 
made his profession- 
al debutat the age of 
14, and in 1976 he 
won the first of his 
five consecutive 
Wimbledon singles 
titles, an unsur- 
passed feat. 
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earned $62,500 in prize money. He won the French and 
Italian Open titles in 1974, and in 1975 he won the 
French Open a second time, gained the U.S. professional 
title, and led Sweden to its first Davis Cup victory. In all, 
Borg won 6 French Open titles and 5 consecutive Wim- 
bledon championships (1976-80), gaining the world’s 
number one ranking for the years 1978-80. His 11 
Grand Slam singles titles place him second on the men’s 
all-time list, one behind Australia’s Roy Emerson. He re- 
tired in 1982. 


Borges, Jorge Luis [bohr’-hays, hor’-hay loo’-ees| 
Jorge Luis Borges, b. Aug. 24, 1899, d. June 14, 1986, 
is the most important figure in Argentine literature a major 
writer in world fiction. Unknown in his early years, he be- 
came influential after sharing the Formentor Prize (Interna- 
tional Publishers Prize) with Samuel Beckett in 1961. 

Borges grew up speaking and reading both Spanish 
and English. In 1914 his family moved to Europe, and 
until 1919 he went to school in Geneva, where he learned 
French, German, and Latin. Before returning to Argentina 
in 1921, he spent two years in Spain and began writing 
his highly experimental first poems. 

Back in Argentina Borges and a group of friends initi- 
ated a literary movement known as Ultraismo and began 
publishing the journal Proa. His first book of poetry, Fer- 
vor of Buenos Aires (1923; Eng. trans., 1972), has as its 
central theme the rediscovery of his own city, Buenos 
Aires. Other collections of poems followed, including 
Luna de enfrente (1925). 

Despite his accomplishments as a poet, Borges’s in- 
ternational reputation rests on his short stories. In his first 
collection, A Universal History of Infamy (1935; Eng. 
trans., 1972), he reworked old plots and developed some 
of the main features of his concise style. With Ficciones 
(1944; Eng. trans., 1962) and The Aleph (1949; Eng. 


One of the most 
important contem- 
porary Latin Ameri- 
can authors, Jorge 
Luis Borges was a 
poet and short-story 
writer. His works 
have a dreamlike 
quality reminiscent 
of the writings of 
Franz Kafka. 





trans., 1970) he established himself as a skilled artist of 
the genre. In Dreamtigers (1960; Eng. trans., 1962)— 
which also contains some of his best poetry—and The 
Book of Imaginary Beings (1957, 1967; Eng. trans., 
1969), he further developed the terseness and transpar- 
ency of his prose. Many of his best-known stories appear, 
translated, in Labyrinths (1962; rev. ed., 1970). The 
motif of the world as a labyrinth is one of Borges’s favorites. 

When Borges became blind in the late 1950s, he be- 
gan to compose his poems by memorizing and then dic- 
tating them. His short stories also became more straight- 
forward, as in Doctor Brodie’s Report (1970; Eng. trans., 
1972) and The Book of Sand (1975; Eng. trans., 1977). 


Borgia (family) [bohr’-jah] The Borgia (Spanish: Borja) 
were a noble family from Valencia, Spain, that contribut- 
ed two popes to Renaissance Italy: Alfonso de Borgia be- 
came pope as Cattistus Ill in 1455, and his nephew Ro- 
drigo became pope as ALEXANDER VI in 1492. 

Rodrigo’s illegitimate son Cesare Borgia, b. Septem- 
ber 1475, was perhaps the most ruthless prince of ‘the 
Italian Renaissance. He was the apparent model for Ma- 
chiavelli’s PRINCE. In 1498 Cesare was sent by his father 
to pacify the Romagna in the Papat STATES, and he 
crushed many of the noble families of central Italy (in- 
cluding the Malatesta of Rimini) in his quest to establish 
absolute power over the region. With the death (1503) of 
Alexander VI, Cesare was imprisoned by the new pope, 
Juus Il. Later he escaped to Spain, where he was killed 
in a skirmish near Viana, Spain, on Mar. 12, 1507. 

Cesare’s sister, Lucrezia Borgia, b. Apr. 18, 1480, d. 
June 24, 1519, was renowned as a master of political in- 
trigue as well as a patron of the arts. She was married 
three times: first, to Giovanni Sforza, lord of Pesaro, a 
marriage annulled by her father in 1497; second, to Al- 


Cesare Borgia, 
shown in this 
Giorgione painting, 
was one of the major 
princes of Renais- 
sance Italy. Ambi- 
tious, sophisticated, 
and cruel in his rise 
to political power, he 
served as one of the 
models for Machia- 
velli’s The Prince. 
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fonso (illegitimate son of Alfonso II of Naples), who was 
assassinated in Rome in 1500; and finally, to Alfonso 
d'Este, who became duke of Ferrara in 1505. Lucrezia 
then presided over a brilliant Renaissance court in Ferrara 
that included the poets Ludovico Ariosto and Pietro Bem- 
bo and the painter TITIAN. 


Borgia, Saint Francis [bohr’-jah] Saint Francis 
Borgia, b. Spain, Oct. 28, 1510, d. Rome, Sept. 30, 
1572, the great-grandson of Pope Alexander VI, was the 
third superior general of the Jesuits. After his wife’s death 
(1546), he pronounced his vows as a Jesuit. He estab- 
lished many schools and colleges and was the advisor of 
St. IGNaTius Loyola. He was canonized on Apr. 12, 1671. 
Feast day: Oct. 3 (formerly Oct. 10). 


Borglum, Gutzon [bohr’-gluhm, guht’-suhn] John 
Gutzon de la Mothe Borglum, b. Idaho, Mar. 25, 1871, d. 
Mar. 6, 1941, was an American sculptor who became fa- 
mous for his gigantic Mount RUSHMorE National Memori- 
al in South Dakota’s Black Hills. Popular as a sculptor of 
portraits and public monuments, Borglum produced the 
12 stone apostles for New York’s Cathedral of Saint John 
the Divine and the 6-ton marble head (1908) of Lincoln 
in the U.S. Capitol rotunda. The latter led to a commis- 


Gutzon Borglum began work in 1927 on the sculptures of George 
Washington, Thomas Jefferson, Abraham Lincoln, and Theodore 
Roosevelt at the Mount Rushmore National Memorial in South 
Dakota. Each head stands 18.3 m (60 ft) high. 





sion (1916) for a colossal Confederate memorial to be 
carved in high relief on the flank of STONE MOUNTAIN near 
Atlanta, Ga. Financial controversies halted work in 1925 
(resumed 1963; completed 1970). 

Mount Rushmore was authorized as a national memo- 
rial by the U.S. Congress in 1929, although work had be- 
gun in 1927. Over the next 12 years, Borglum and his 
workmen, using pneumatic drills and dynamite, carved 
four immense (18 m/60 ft) heads out of the mountain- 
top—Washington (1930), Jefferson (1936), Lincoln 
(1937), and Theodore Roosevelt (1939). 


Bort, Lucrezia [boh’-ree, loo-kray’-zee-uh] The 
Spanish opera singer Lucrezia Bori, b. Dec. 24, 1887, d. 
May 14, 1960, was one of the Metropolitan Opera’s most 
beloved sopranos. She made her debut in 1908 in Rome 
and appeared at La Scala in 1910. Bori opened the Met- 
ropolitan in 1912 as Manon Lescaut; after a throat oper- 
ation, she sang there from 1921 to her retirement in 
1936. She was one of the first operatic artists to sing on 
radio and the first woman named to the Metropolitan’s 
board of directors. 


boric acid see BORON 


Boris Godunov, Tsar of Russia [bohr-ees’ guh- 
doon-awf’] Boris Fyodorovich Godunov, b. c.1551, d. 
Apr. 23 (N.S.), 1605, chief advisor to Tsar Fyodor | from 
1584 to 1598, was tsar of Russia from 1598 to 1605. 
Born in Moscow, Godunov was a member of the Saburov- 
Godunov family of Mongol origin. After his sister married 
Fyodor, the son of Ivan IV, in 1580, Godunov was pro- 
moted to the rank of boyar. Fyodor, who became tsar in 
1584, proved incapable of ruling effectively, and a dual 
regency of his uncle and Godunov was established. In 
1586, Godunov became sole regent and Russia’s new 
master in all but name. During his regency he elevated 
the Russian Orthodox church to the rank of patriarchate. 
When Fyodor died in 1598, Godunov was elected to the 
throne by a national assembly. During his brief reign sev- 
eral tragic events occurred, the most serious of which was 
a severe famine. In 1603 a claimant to the throne ap- 
peared, professing to be Tsarevich Dmitry, son of Ivan IV. 
(The real Dmitry had died in 1591.) Gaining support in 
Poland and playing upon Russia’s social discontent, the 
pretender marched on Moscow. When the government’s 
armies appeared on the point of victory, Godunov died 
suddenly. A period of chaos ensued, the so-called Time oF 
TROUBLES. 

Boris Godunov is the subject of the play Boris Go- 
dunov (1825) by Aleksandr Pushkin, which was the basis 
of Modest Mussorgsky’s best-known opera. 


Boris I, Tsar of Bulgaria Boris |, d. May 2, 907, 
who ruled Bulgaria from 852 to 889, converted his sub- 
jects to Christianity. Baptized by Byzantine rite in 864 or 
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865, he approached the pope with a proposal to establish 
an independent Bulgarian church with Roman rites. 
When the pope failed to respond, he turned back to Con- 
Stantinople and in 8/0 achieved his goal of a Bulgarian 
archbishopric within the Byzantine fold. In 889, Boris 
abdicated in favor of his eldest son, Vladimir, but 
emerged (893) from monastic retirement to depose Vlad- 
imir and place a younger son, SIMEON I, on the throne. 
Boris was canonized by the Orthodox church. 


Borlaug, Norman Ernest [bohr’-lawg] Norman 
Ernest Borlaug, b. Cresco, lowa, Mar. 25, 1914, was one 
of the creators of the GREEN REVOLUTION in agriculture and 
is its most famous exponent. Born on an lowa farm, Bor- 
laug attended the University of Minnesota. In 1944 he 
headed a program in Mexico, funded by the Rockefeller 
Foundation, whose purpose was the development of im- 
proved grain strains. Within two decades he succeeded in 
breeding a strain of wheat that was capable of thriving in 
Mexico's varied climates and that has helped to make 
both Mexico and India self-sufficient in that crop. He won 
the Nobel Peace Prize in 1970 for his work. 


Borman, Frank The American astronaut Frank Bor- 
man, b. Gary, Ind., Mar. 14, 1928, commanded the first 
manned mission around the Moon. After graduation from 
the U.S. Military Academy, he was assigned to the U.S. 
Air Force. He was a test pilot when selected to become an 
astronaut in 1962. As commander of Gemini 7 (1965), 
Borman and pilot James Lovell set a 14-day endurance 
record. During the 1968 ApPoLLo 8 mission, the first 
manned flight around the Moon, he and crew members 
Lovell and William Anders read from Genesis. Borman 
retired from NASA and the air force in 1970 and joined 
Eastern Airlines. He became president of the company in 
1975, a post he held until his resignation (1986). 


Bormann, Martin Martin Bormann, b. June 17, 
1900, d. 1945, was a German Nazi leader who exercised 
great power in the final years of World War II. A Nazi from 
1925, he rose to the top of the party administration and, 
after the defection (1941) of Rudolf Hess, became Hit- 
ler’s secretary and closest advisor. After Hitler’s suicide 
(Apr. 30, 1945) Bormann vanished. Persistent specula- 
tion that he was alive in South America was more or less 
halted by the discovery (1972) of a skeleton identified as 
his in Berlin. 


Born, Max The German theoretical physicist Max 
Born, b. Dec. 11, 1882, d. Jan. 5, 1970, was a pioneer 
in developing QUANTUM MECHANICS. He received his doc- 
torate in 1907 from Göttingen, where he was influenced 
by the mathematicians David Hilbert, Felix Klein, and 
Hermann Minkowski. He remained there until 1915, 
when he accepted a position at the University of Berlin 
and became a colleague and friend of Max Planck and 


Albert Einstein. In 1921, Born was appointed director of 
the Physical Institute at Göttingen. 

The years 1921 to 1933 were Born’s most productive. 
In collaboration with his students and assistants Werner 
Heisenberg, Pascual Jordan, and Wolfgang Pauli, he at- 
tempted to develop a new quantum mechanics. When 
Heisenberg succeeded in 1925, Born and others were 
able to advance the theory, using more systematic and 
powerful mathematics. For Born’s interpretation of the 
Square of Schrédinger’s wave function as the probability 
of an electron’s position, and for his further clarification 
of the wave-particle duality, he was awarded the Nobel 
Prize for physics in 1954. 


Borneo The island of Borneo is in the Malay Archipel- 
ago, southeast of the Malay Peninsula and southwest of 
the Philippine Islands. The population is 11,365,800 
(1987 est.). It is divided into four political regions: Kali- 
mantan, the largest, is Indonesian; SABAH (North Borneo) 
and SARAWAK are part of Malaysia; and tiny BRUNEI, for- 
merly a British protectorate, gained independence in 
1984. Borneo, with a length of 1,336 km (830 mi) anda 
maximum width of about 965 km (600 mi), is the third 
largest island in the world; its area is more than 743,107 
km* (286,914 miô). Borneo is mountainous and thick 
with rain forest. In the northeast the mountains reach 
their greatest height; among these, Mount Kinabalu rises 
4,101 m (13,455 ft). A long ridge of mountains also cov- 
ers the central part of Borneo. 

The climate is hot and wet, with monsoons occurring 
between October and March. Many rivers, most of which 
are navigable, drain the island. The soil is substandard, 
with rice the main crop; rubber and spices are exported. 
The population consists of non-Muslim Dayaks and ls- 
lamic Malays, as well as Chinese and Europeans. 

Spain and Portugal established relations with Borneo 
in the 16th century, but the Dutch and British held pow- 
er from the 17th to the 20th century. The Dutch con- 
trolled most of the island until 1949, when Indonesia be- 
came a sovereign state. 


Borobudur [boh-roh-boo-door’] Borobudur, located 
about 40 km (25 mi) from Jogjakarta in central Java, is 
the ruined site of a major Buddhist monument. It was 
built about AD 800 by a king of the powerful and wealthy 
Sailendra dynasty. Crowning a small hill, the great shrine 
is constructed of dark-gray volcanic stone and has no in- 
terior spaces. It rests on a square base 121 m (403 ft) on 
each side and consists of eight diminishing tiers of ter- 
races connected by stairways. A huge sTuPA, or bell- 
Shaped dome, rises over 30 m (100 ft) from the upper- 
most terrace. The lower five terraces are square, each 
bounded by a roofless corridor, the walls of which are 
lined with intricately carved bands of narrative relief. 

The site was restored by the Dutch (1907-11) and 
again by the Indonesian government (1975-83). In 1985 
several stupas were damaged by bombs believed to have 
been planted by Muslim extremists. 
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Borodin, Aleksandr [bohr-oh-deen’, uhl-yik-sahn’- 
dur] Aleksandr Porfirevich Borodin, b. Saint Petersburg 
(now Leningrad), Nov. 12 (N.S.), 1833, d. Feb. 27 
(N.S.), 1887, was a renowned Russian composer who 
was also a distinguished professor of chemistry. The ille- 
gitimate son of a Georgian prince named Gedeanov, he 
was registered at birth as a “son” of the prince’s servant 
Porfiri Borodin. He was given an excellent education, and 
in 1859 he went to Germany to specialize in chemistry. 
He returned to Saint Petersburg in 1862 to teach at the 
Medico-Surgical Academy there. The same year, Borodin 
met Mily BALAKIREV and joined the group known as The 
Five, which was dedicated to the creation of a new school 
of Russian music. Preoccupied with work in chemistry, 
Borodin never had enough time for composing. He 
worked on his opera Prince Igor for 18 years but never 
finished it. This was done by Nikolai Rimsky-KORSAKOV 
and Aleksandr Glazunov. 

Borodin consistently used Russian folk music in his 
work. In 1880 he wrote the popular symphonic poem /n 
the Steppes of Central Asia, and in 1876 he completed 
his Symphony no. 2 in B Minor. The dance suite called 
Polovtsian Dances, from Prince Igor, was orchestrated by 
Rimsky-Korsakov at Borodin’s request. Borodin also wrote 
a number of chamber works, including several string 
quartets and the Trio in D Major for violin, cello, and piano. 


boron [bohr’-ahn] Boron is a metalloid chemical ele- 


ment that exhibits properties significantly different from 
the other members of Group IIIA. Its chemical symbol is 
B, atomic number 5, and atomic weight 10.811. Boron 





constitutes only 3 ppm of the Earth’s crust. It is most 
commonly found in the borate minerals borax, 
Na-B,07-10H-20, and kernite, Na2B,07-4H-0. The ele- 
ment was first isolated by Sir Humphry Davy in 1807 and 
by Joseph Gay-Lussac and Louis Thénard in 1808. 

Boron exists in an amorphous form as an extremely 
hard, blackish brown powder, and in three crystalline 
forms that look like metals. Crystalline boron is second 
only to diamond in hardness, but is quite brittle. In 
chemical compounds boron, which has three valence 
electrons, almost exclusively forms covalent bonds. Re- 
search suggests that boron may be nutritionally impor- 
tant. Apparently it helps to maintain appropriate body 
levels of minerals and hormones needed for bone health. 

Uses. The low electrical conductivity of boron increas- 
es greatly as its temperature is raised. At certain temper- 
atures, therefore, boron behaves aS a SEMICONDUCTOR, and 
it is often added to germanium and silicon to increase 
their electrical conductivity. 

Small additions of boron to steel appreciably increase 
the hardness of the alloy. Boron is also used in the pro- 
duction of pure, strong metals to remove the oxygen and 
nitrogen dissolved in the metal or chemically bound to it, 
and it is used to absorb fast neutrons in nuclear reactors. 

Boron Compounds. The most important boron com- 
pound is borax, which has been used in pottery glazes 
Since the Middle Ages. Borax deposits were first found in 
Tibet, and borax was brought to Europe by the Arabs. It is 
still important in the ceramic industry. Borax combines 
with chromium, copper, manganese, cobalt, and nickel to 
form beautifully colored compounds. Borax beads were 
once used as a reagent in the detection of these ele- 
ments. Borax is also important in the production of boro- 


The Borobudur 
shrine in central Java, 
built about 800 by the 
Sailendra dynasty, is 
an outstanding 
example of Buddhist 
architecture. The 
monument is parti- 
cularly noted for its 
series of wall reliefs 
illustrating scenes 
from the life of 
Buddha and his path 
toward spiritual 
enlightenment. 
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Silicate glass, which has a high refractive index and is 
Suitable for the manufacture of lenses. Other applications 
of borax include the impregnation of textiles and wood to 
make them fire resistant; softening water for laundry; and 
as a flux in brazing (dissolution of oxides). A weak base, 
borax is also used in buffer solutions and photographic 
developers. 

Since boron is important in the calcium cycle of plants, 
borax or boric acid is often added to boron-poor soils as a 
fertilizer. Boric acid is obtained by the action of strong ac- 
ids on borax and is used as a mild disinfectant. Although its 
toxicity is low, it is not completely harmless. Its use as a 
food preservative Is prohibited in many countries. 


Bororo [boh-roh’-roh] The Bororo are a South Ameri- 
can Indian people living in the Mato Grosso region of 
Brazil and in parts of eastern Bolivia. Their population is 
estimated at less than 1,000, and they are divided into 
an eastern and a western group. They speak either of two 
dialects of the Macro-Ge subfamily of South American 
Indian languages. Originally a hunter-gatherer and fishing 
people, the Bororo later developed slash-and-burn horti- 
cultural methods and now grow maize, manioc, rice, and 
other tropical-forest crops. They live in small villages 
along riverbanks during the dry season and move to high- 
er ground in the rainy season. Their settlements are cir- 
cular in plan, with the houses grouped around a men’s 
house and plaza. 

Kinship, residence, and clan membership are deter- 
mined according to female ancestry. Traditionally each 
village had a chief whose authority was based on consen- 
Sus and whose responsibilities were limited to organiza- 
tional activities, such as planning hunting and fishing ex- 
peditions. Bororo religion is governed by two complex sets 
of animalistic beliefs. The first centers on the SHAMAN; the 
second involves the spirits of ordinary tribal ancestors, 
who are believed to commune with their descendants. 


borough A borough is a unit of local goverment in 
Great Britain and tn a few states in the United States. The 
term is derived from the Old English burg (“fortress”), 
applied in the 8th and 9th centuries to walled communi- 
ties built in England in defense against Danish invaders. 
During the Middle Ages the boroughs developed into ur- 
ban centers with special trade and tax privileges, and lo- 
cal autonomy was granted to them by royal charter. Be- 
ginning in the 13th century representatives of the bor- 
oughs were also summoned to Parliament. In the par- 
lance of 19th-century parliamentary reformers, a rotten 
borough was one that remained a parliamentary constitu- 
ency after most of its population had left, and a pocket 
borough, a constituency controlled by a powerful land- 
owner. Both types were largely eliminated by the REFORM 
Act of 1832. 

In colonial America boroughs were chartered by the 
governors and the crown and designated as election dis- 
tricts for representation to colonial legislatures. After the 


American Revolution use of the term borough declined. 
Today the term is applied to some incorporated places in 
New Jersey, Pennsylvania, Connecticut, and Minnesota 
and to the five subdivisions of New York City. 


Borowski, Tadeusz [buh-rawf’-skee] The Polish 
writer Tadeusz Borowski, b. Nov. 12, 1922, d. July 3, 
1951, is remembered for his short stories based on his 
experiences in the concentration camps of Auschwitz and 
Dachau during World War II. Not a Jew, he was sent to 
the camps as a political prisoner. A selection of his stories 
has been published in English under the title This Way for 
the Gas, Ladies and Gentlemen (1967). The power of 
these stories lies in the fact that Borowski did not divide 
that monstrous world into victims and villains but instead 
Showed the everyday weakness of human nature. Borowski 
committed suicide. 


Borrelia see RELAPSING FEVER 


Borromeo, Saint Charles [bohr-roh-may’-oh] 

Saint Charles Borromeo, b. Oct. 2, 1538, d. Nov. 3, 
1584, was one of the most important figures of the 
COUNTER-REFORMATION. As Cardinal and archbishop of Mi- 
lan he reformed the church. He was considered a model 
bishop because he promoted the ideals of the recently 
adjourned Council of Trent (1545-63). He gave special 
attention to convocation and visitation of his clergy, to 
promoting the instruction of the laity in Christian doc- 
trine, and to reorganizing the administration of the diocese. 
He was canonized on Nov. 1, 1610. Feast day: Nov. 4. 


Borromini, Francesco [bohr-roh-mee’-nee] Fran- 
cesco Borromini, b. Sept. 25, 1599, d. Aug. 2, 1667, 
was the first Roman high-BAROQUE architect to break with 
the classical concept of architecture as formulated in the 
era of Filippo Brunelleschi (1377-1466). In place of this 
principle of planning, which involved the multiplication of 
arithmetic units called modules, Borromini adopted geo- 
metric units. Borromini began his career as a stonecarver, 
spending more than a decade working mainly in SAINT 
PETER’s BASILICA on coats of arms, decorative putti, fes- 
toons, and balustrades. The architect Carlo Maderno em- 
ployed him as a draftsman, and he worked under Giovan- 
ni Bernini for 5 years. 

In 1634, Borromini received his first commission, the 
monastery of San Carlo alle Quattro Fontane (completed 
1641; facade completed 1667). This project was charac- 
teristic of Borromint’s lifelong concerns. Space and mass 
are molded through the variations of a principal motif, in 
this instance the triangle; each additional structure, in- 


cluding the very smallest detail, is subordinated to the ` 


key geometrical unit. Emphasizing the “skeleton” of the 
monastery, Borromini assimilated structural principles of 
GOTHIC ARCHITECTURE and simultaneously incorporated 
Mannerist features (see MANNERISM), ideas from MICHE- 
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Francesco Borromini’s Church of San Carlo alle Quattro Fontane 
(1638-67) in Rome could serve as a three-dimensional definition 
of baroque architecture, with its undulating facade, floor plan of 
interlocking ovals, and oval dome. 


LANGELO’S architecture, and even severely classical ele- 
ments from Andrea PALLADIO. In his late works, Borromini 
increasingly stressed the blending of architecture and 
sculpture. Among his most outstanding projects are the 
Oratory of San Filippo Neri (1637-50), the Palazzo Fal- 
conieri (c.1640), Sant’lvo della Sapienza (1642-50), 
and the Collegio di Propaganda Fide (1646-67). 


Borrow, George Henry George Henry Borrow, b. 
July 5, 1803, d. July 26, 1881, was an English writer, 
traveler, and translator best known for his eccentric, 
semiautobiographical books about Gypsy culture. He 
abandoned work in law and publishing to travel on the 
Continent (1833-40), serving in Russia and Spain as an 
agent for the British and Foreign Bible Society. Based on 
his wanderings and research, Borrow wrote The Zincali 
(1841), about the Gypsies in Spain; The Bible in Spain 
(1843), his most popular book; Lavengro (1851); and 
Romany Rye (1857). He knew some 30 languages. 


borzoi [bohr'-zoy] The borzoi, or Russian wolfhound, is 
a large, slender, lean-headed, long-coated breed of dog 
with a heavily feathered tail. Graceful and agile, it is pri- 
marily a running dog, with muscular legs and a strong 
neck and jaws, and it is capable of bursts of sustained 
Speed. The male stands at least 71 cm (28 in) at the 
shoulder and weighs 34-47 kg (75-104 Ib); the female 
is smaller. The silky coat is flat, wavy, or curly, and may 
be a variety of colors. The breed was developed from the 
greyhound and a collielike dog by the 17th-century Rus- 
Sian aristocracy to course wolves and other game—that is, 


The borzoi, or Russian wolfhound, was originally used to hunt 
wolves. Its name means “speed” in Russian. 


run them down by sight, not by smell. The breed was rec- 
ognized by the American Kennel Club in 1936. 


Bosch, Hieronymus [bawsh or baws, hay-raw’-nee- 
mus] Hieronymus, or Jerome, Bosch, b. c.1450, d. Au- 
gust 1516, spent his entire artistic career in the small 
Dutch town of 's Hertogenbosch, from which he derived 
his name. At the time of his death, Bosch was interna- 
tionally celebrated as an eccentric painter of religious vi- 
sions who dealt in particular with the torments of hell. 
During his lifetime, Bosch’s works were in the inventories 
of noble families of the Netherlands, Austria, and Spain, 
and they were imitated in a number of paintings and 
prints throughout the 16th century. 

Bosch’s most famous and unconventional picture is 
The Garden of Earthly Delights (c.1500; Prado, Madrid) 
which, like most of his other ambitious works, Is a large, 
3-part altarpiece. The triptych depicts the history of the 
world and progression of sin. The Garden of Delights in 
the center illustrates a world engaged in sinful pleasures. 

The subject of sin and its punishments was central to 
all of Bosch’s art. Another famous triptych, the Haywain 
(c.1485-90; Prado, Madrid), contains a similar progres- 
sion of sin, from Eden to hell, across its panels. In the 
central panel sin is represented through the metaphor of 
a large wagonload of hay for which a greedy world grasps. 
The Seven Deadly Sins (c.1485;, Prado, Madrid) is a 
painted rectangle with a central image of the eye of God, 
with Christ watching the world. The “Seven Deadly Sins,” 
depicted through scenes of worldly transgression, are ar- 
ranged around the circular shape. 

Bosch’s belief in the pervasive evil of the world colored 
his paintings of more conventional religious subjects, 
such as the half-length Crowning with Thorns, or Christ 
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Hieronymus Bosch’s conception of the torments of Hell forms the 


right panel of his triptych The Garden of Earthly Delights (c. 1500). 


(Prado, Madrid.) 





Being Shown to the People (c.1485; National Gallery, 
London); or Christ Carrying the Cross (c.1490; Museum 
of Fine Arts, Ghent), in which a crowd of grotesque faces 
seems to swallow up the face of the suffering Christ. 

Bosch’s spiritual heroes were the saints who endured 
both physical and mental torment, yet remained stead- 
fast. His triptych The Temptation of Saint Anthony 
(c.1500; Museo National de Arte Antiga, Lisbon), fea- 
tures physical punishment on the left wing, a Black Mass 
in the center, and the blandishments of food and sex on 
the right wing. 

Bosch was preoccupied with themes of torment and the 
Sinfulness of humankind. His sources for such unusual 
images were the gargoyles and monsters of cathedral dec- 
oration,.the marginal illustrations of books and popular 
prints, and the dark corners of the medieval imagination. 


Bosch, Juan [bawsh] Juan Bosch Gaviðn, b. June 
30, 1909, was president of the Dominican Republic in 
1963. After the assassination of dictator Rafael TRUJILLO 
in 1961, the Partido Revolucionario Dominicano, which 
Bosch had helped establish (1939), introduced (1962) a 
constitution and sweeping reforms favoring workers and 
peasants. Bosch was elected president in the country’s 
first free balloting since 1924. He was overthrown in 
September 1963, and when his supporters attempted to 
restore him in 1965 the United States intervened to re- 
Store the status quo. 


Bosco, Saint John Saint John Bosco, b. Turin, Ita- 
ly, Aug. 16, 1815, d. Jan. 31, 1888, a pioneer in the field 
of vocational training in Italy, founded (1859) the Society 
of Saint Francis de Sales (Salesians), a community of 
Roman Catholic priests specializing in the education of 
boys. With Saint Maria Mazarello, he also founded the 
Salesian Sisters in 1872. Bosco was canonized in 1934. 
Feast day: Jan. 31. 


Bose, Subhas Chandra [bohz, shu-bahsh’ chuhn’- 
druh} Subhas Chandra Bose, b. Jan. 23, 1897, d. Aug. 
18, 1945, was an Indian nationalist who formed an Axis- 
sponsored Indian army during World War II. An early sup- 
porter of Mahatma Gandhi, Bose was president of the 
Bengal Congress party (1927-31) and of the national 
Congress party (1938-39). imprisoned by the British, he 
escaped (1941) to Germany and later went to Japanese- 
held Singapore. In 1944 the army that he had formed 
advanced across Burma to India, where it was defeated. 
Bose died as a result of a plane crash in Taiwan. 


Bosnia and Hercegovina [bahz’-nee-uh, hur-tsuh- 
goh-vee’-nuh] Bosnia and Hercegovina is one of the six 
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republics of Yugoslavia. Located in the center of the 
country, it is bordered by Croatia on the north and west, 
Montenegro on the southeast, and Serbia on the east. The 
name Bosnia derives from the Serbo-Croatian name of the 
Bosna River; Hercegovina derives from the German Her- 
zog (“duke”), a title borne by its rulers in the 15th centu- 
ry. The capital is SARaJevo, and the population of the re- 
public is 4,441,000 (1988 est.). It covers an area of 
51,129 km? (19,741 miô), most of which is in the 
mountains of the Dinaric Alps. 

The region is drained by the Sava and Neretva rivers 
and their tributaries, and agriculture is most active in the 
Sava and Drina valleys. Half the region is forested, with 
about 25% arable land. The main crops are grain—espe- 
cially corn and oats—vegetables, and wine grapes. Moun- 
tains rise to over 4,265 m (14,000 ft), making land 
communications poor. Climate varies greatly from sea 
level to the high mountains. 

The area (occupied from Paleolithic times onward) 
was settled by Serbs and Croatians in the 7th century and 
fell to the Turks in 1463. Placed under Austrian adminis- 
tration in 1878, it was annexed by Austria-Hungary in 
1908. After the creation (1918) of Yugoslavia, Bosnia 
and Hercegovina became part of Serbia. In 1946 they 
were constituted as a separate republic of Yugoslavia. 
About a fourth of the population is Muslim. 


Bosnia and Herce 
govina form a sin- 
gle constituent 
republic of the 
Socialist Federal 
Republic of Yugo- 
slavia. Bosnia 
occupies the 
northern portion of 
the republic; 
Hercegovina, the 
smaller of the two, 
lies to the south. 





boson [bohs’-sahn] Boson, or gauge particle, in phys- 
ics, is the general term for the FUNDAMENTAL PARTICLES that 
Carry the FUNDAMENTAL INTERACTIONS of nature. The pho- 
ton, gluon, W and Z particles, and the hypothetical gravi- 
ton are all bosons. Most bosons have one unit of spin; 
gravitons would have two. 


Bosporus [bahs’-pur-uhs] The Bosporus is a narrow 
Strait between Europe and Asia connecting the Black SEA 
to the Sea of Marmara, which in turn is connected by the 
Dardanelles to the Aegean, part of the Mediterranean 
Sea. ISTANBUL, the capital of Turkey, spreads out over 
both sides, with the larger section on the western bank. 
Since ancient times the strait, 30 km (19 mi) long with a 
maximum width of 3.7 km (2.3 mi), has been strategic 
for trade and military purposes. In 1452 the Turks wrest- 


The Bosporus, a 
narrow, navigable 
Strait, forms the 
boundary between 
Asiatic and Euro- 
pean Turkey. 
Because of its 
Strategic value to 
European Powers, 
the strait has been a 
source of contro- 
versy since the early 
19th century. 
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ed control of the Bosporus from the Byzantine Empire 
and have retained the strait despite pressure from Russia, 
which long sought to control the egress from the Black Sea. 


boss, political In U.S. politics, a boss is a person 
who controls a political organization (called a machine) at 
the ward, city, county, or state level of government. Boss- 
es are usually thought of as power-Sseekers who promote 
their own interests and those of their supporters by using 
fraudulent or corrupt means if necessary. Although boss- 
es may be elected government officials, they also may 
hold no elective office and yet exercise power through in- 
formal party machinery. Using the party organization, 
they are able to coordinate the decentralized local politi- 
cal system by filling administrative positions; by awarding 
contracts and licenses; by manipulating legislative activi- 
ties; and by dispensing favors and rewards to their 
supporters. 

The boss system flourished in the late 19th and early 
20th centuries. Its development coincided with the 
growth of the cities and the influx of European immi- 
grants. Bosses were often of poor, foreign-born parentage, 
and their political machines helped assimilate immigrants 
into the new society by providing them with jobs, housing, 
clothing, food, money, and fuel in exchange for votes. 

The most famous of the 19th-century city bosses was 
William Marcy Tweed in New York City. There the local 
Democratic machine, TAMMANY HALL, was later led by 
John Kelly, Richard Croker, Charles Murphy, and, in the 
mid-20th century, Carmine De Sapio. Other 20th-century 
bosses have included Edward Crump of Memphis, James 
M. Cur.ey of Boston, Richard J. DALEY of Chicago, Frank 
HAGUE of Jersey City, and Thomas J. PENDERGAST of Kan- 
sas City. The Lonc family created a powerful political ma- 
chine in Louisiana. 


Bossy, Mike A Canadian professional ice hockey 
player, Michael Bossy, b. Montreal, Jan. 22, 1957, was 
one of the best right wings in the National Hockey League 
(NHL) during the early and mid-1980s. Bossy joined the 
NHL’s New York Islanders in 1977-78, when he scored 
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53 goals and was NHL Rookie of the Year. In 1979 and 
again in 1981 he led the league in goals scored. Mean- 
while, the Islanders were winning four consecutive Stan- 
ley Cups (1980-83), and in 1982 Bossy was Most Valu- 
able Player in the playoffs. He retired in 1988 with 1,126 
points on 573 goals and 553 assists. 


Boston Boston is the capital of Massachusetts and 
New England’s largest city. The city is named for the En- 
glish port in Lincolnshire. It Is situated on a hilly penin- 
Sula where the Mystic and Charles rivers flow into Massa- 
chusetts Bay. With one of the finest natural harbors in the 
United States, it is New England’ S most important seaport. 

Boston proper is small in area (130 km*/50 miô) and 
has a population of 574,283 (1990). Within the city lim- 
its are East Boston, Charlestown, Roxbury, Dorchester, 
Brighton, West Roxbury, Jamaica Plain, and Hyde Park. 
The metropolitan area, however, includes parts of at least 
5 counties. 

The Contemporary City. Since the mid-1950QOs the pop- 
ulation of the core city has declined; that of the metro- 
politan area has increased. The Irish form the largest eth- 
nic group, but French Canadians and Italians are also nu- 
merous. South Boston remains an ethnic stronghold of 
the Irish. Little Italy is found in the North End section. A 
Chinatown is adjacent to the downtown shopping area of 
Washington Street. The black population has increased 
steadily since the 1940s. Italians, Greeks, and Portu- 
guese have also increased in number. 

The city serves New England as a major financial and 
insurance center as well as an important industrial cen- 
ter. Small-scale and widely diversified industries charac- 





terize the manufacturing structure. In recent years re- 
search and development facilities, concentrating in elec- 
tronics, computers, and chemicals, have had a great im- 
pact on the industrial structure of the metropolitan area. 
Although on the decline, an important fishing fleet oper- 
ates from the city. As a major historical center, Boston 
has a significant tourist industry. 

Cultural Institutions. Boston has been an educational 
and cultural center since 1635, when the first American 
public school, Boston Latin School, was established. 
More than 50 institutions of higher learning are found in 
the metropolitan area, including Northeastern University, 
Boston University, Boston State College, and the New 
England Conservatory of Music. Across the Charles River, 
in the suburb of CAMBRIDGE, are Harvard University and 
the Massachusetts Institute of Technology. 

The Boston Public Library, the first free public library 
in the United States, opened in 1854. The Boston Muse- 
um of Fine Arts contains some of the nation’s prime art 
holdings. The Boston SYMPHONY ORCHESTRA and the Bos- 
TON POPS ORCHESTRA are important musical elements in 
the city. 

Historic 


landmarks abound in the Boston area. 


Churches of significance include King’s Chapel, Christ 


Church, Trinity Episcopal Church, Holy Cross Cathedral 
(Roman Catholic), Saint Paul’s Cathedral (Episcopal), 
and the first Christian Science church (1894). Other no- 
table buildings include the Old State House, Paul RE- 
VERE’S house, FANEUIL HALL, Old South Meeting House, 
and the Quincy Market. 

History. in 1614, Capt. John SmitH mapped Boston 
Harbor, and in 1630 the settlement of Boston was estab- 
lished on the hilly peninsula. By 1700 its principal activ- 


(Left) Many of the skyscrapers in downtown 
Boston were erected during the 1960s as 
part of an urban renewal program. (Below) 
Boston's Old State House, the seat of British 
colonial government from 1748 to the 
American Revolution, is a museum. 
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ities were shipbuilding, whaling, fishing, and trading. 
Bostonians were at the forefront of colonial resistance to 
England. In 1770, British troops and citizens clashed in 
the Boston Massacre, and three years later Bostonians 
dumped British tea into the harbor in the Boston TEA 
Party. After the war Boston developed a profitable trade 
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with China, and at the same time manufacture and in- 
dustry were becoming increasingly important. 

During the late 1830s and 1840s rails began to link 
the city to the New England hinterland. European immi- 
grants, especially from Ireland, arrived to become a new 
supply of labor. Around 1830, Boston was also a center 
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for the antislavery movement. By the late 19th century, 
the city had become the urban hub of an enormous sub- 
urban area. 

In the 1960s an extensive renewal project for the de- 
caying downtown area began, changing Boston’s low sky- 
line to one dominated by skyscrapers. The Prudential 
Center, Government Center, and the John Hancock Mu- 
tual Life Insurance Company building are among the 
most prominent of these landmarks. A subsequent down- 
town project, Lafayette Place, which includes a shopping 
complex and a hotel, was completed in the mid-1980s. 
The numerous renewal and new-building projects brought 
economic vigor to central Boston. 

In 1974 a court-ordered busing plan for the desegre- 
gation of public schools was disrupted by violence and a 
boycott by white students. In September 1985, after 11 
years of presiding over the desegregation of Boston’s 
schools, a federal judge returned control of the schools to 
the city’s school committee. 


Boston College Established by the Jesuits in 1863, 
Boston College is a liberal arts university in Chestnut Hill, 
Mass. It has schools of law, theology, nursing, and edu- 
cation. The college now accepts students of all faiths and 
does not require attendance at religious Services. 


Boston Massacre The Boston Massacre—the kill- 
ing of five men by British soldiers on Mar. 5, 1770—was 
the culmination of civilian-military tensions that had been 
growing since royal troops first appeared in Massachu- 
setts in October 1768. The soldiers were in Boston to 
keep order, but townspeople viewed them as potential 
oppressors, competitors for jobs, and threats to social 
mores. Brawls became common. Finally, a squad led by 
Capt. Thomas Preston fired into an unruly crowd in front 
of the Customs House, killing three men outright and 
mortally wounding two others. 

All troops were immediately withdrawn from town. 
John Adams defended the soldiers at their trials (Oct. 24— 
30 and Nov. 27-Dec. 5, 1770). Preston and four men 
were acquitted; two soldiers were found guilty of man- 
Slaughter and released after being branded on the hand. 
The massacre served as anti-British propaganda for Bos- 
ton radicals and heightened American fears of standing 
armies. 


Boston Pops Orchestra Originating in 1885 as 
the Promenade Concerts, the Boston Pops Orchestra was 
organized by members of the Boston Symphony Orchestra 
to provide the people of Boston with music after the regu- 
lar symphony season ended, a practice it continues today. 
The orchestra became known as the Boston “Pops” be- 
cause its repertoire consisted mostly of the lighter and 
more popular classics. In 1930, Arthur FIEDLER was ap- 
pointed permanent conductor, a position he held until his 
death in 1979. In January 1980, John Williams became 
conductor. In addition to presenting lighter classics, the 


| 


Boston Pops performs show tunes, folk music, and popu- | 


lar songs from its large repertoire. These performances 
are frequently televised. 


Boston Symphony Orchestra The Boston Sym- 
phony Orchestra was founded in 1881 by Henry Lee 
Higginson, a businessman and civic leader who support- 
ed it for 37 years. In 1918 it was incorporated. The first 
concert, on Oct. 22, 1881, was conducted by Sir George 
Henschel. In 1900 the orchestra acquired its permanent 
home—Symphony Hall. Its important conductors have 
been Serge Koussevitzky (1924-49), Charles MUNCH 
(1949-62), Erich LeinsborF (1962-69), and Seiji Ozawa 
(1973- ). In addition to its regular concert season, the 
Boston Symphony initiated (1885) the Promenade Con- 
certs (now known as the Boston Pops), began a lasting 
association with the Berkshire Music Festival in 1936, 
and became associated with the Berkshire Music Center 
4 years later. The Boston Symphony Chamber Players, 
made up of first-chair players, was founded in 1964. 


Boston Tea Party The Boston Tea Party—the de- 
struction of British tea on Dec. 16, 1773, by colonists ill- 
disguised as Indians—signaled American opposition to 
the Tea Act of May 1773 and renewed the dormant con- 
troversy between Britain and its American colonies. Al- 
though the act made available inexpensive tea because of 
marketing privileges granted by Parliament to the near 
bankrupt British East India Company, the colonists re- 
sented monopolization of the tea trade by selected mer- 


chants and payment of the sole tax remaining from the | 
TOWNSHEND Acts. Amid growing hostility, a band of Bosto- | 


nians boarded three ships in Boston harbor during the 
night of the 16th and dumped into the water 342 chests 
of tea valued at £9,000. Similar tea parties soon oc- 


The Boston Tea Party (Dec. 16, 1773), shown in this engraving, 
was a raid by American patriots who, disguised as Indians, 
dumped crates of tea off British ships to protest the Tea Act. 
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curred elsewhere in America. The British government re- 
sponded to the latest colonial challenge to crown authori- 
ty by passing the INTOLERABLE Acts. 


Boston terrier The Boston terrier is a nonsporting 
breed of dog with a short, wide muzzle and erect, batlike 
ears. The dog stands 36-43 cm (14-17 in) at the shoul- 
der and weighs 6-11 kg (13-25 Ib). The head is square, 
the eyes are set wide apart, the body Is terrierlike, and the 
tail should be short. The ears may be cropped for show. 
The smooth coat is black or, preferably, brindle, with 
white markings that ideally include the muzzle, blaze up 
the head between the eyes, collar, chest, all the front 
legs, and the rear legs below the hocks. 

One of the few native U.S. breeds, the Boston terrier 
was the result of crossing an English bulldog with a white 
English terrier during the second half of the 19th century. 
It was variously known as the American bull terrier, the 
Boston bull, the Boston bulldog, and the Boston bull ter- 
rier before its name was fixed as the Boston terrier at the 
time of its recognition by the American Kennel Club in 
1893. For many years the breed was the most popular in 
the United States; Tige, the dog of the comic strips’ 
Buster Brown, was a Boston terrier. 


The Boston terrier was 
developed in the United 
States from the English 
bulldog and the white En- 
glish terrier. It has a sat- 
iny black-and-white coat. 





Boston University Established in 1839 by the 
Methodist Church, Boston University is an independent 
institution in Boston, Mass. It has schools of medicine, 
law, theology, oratory, education, and nursing. 


Boswell, James The Scottish writer James Boswell, 
b. Edinburgh, Oct. 29, 1740, d. May 19, 1795, known 
principally for his Life of Samuel Johnson, also wrote 
many other works in verse and prose, most notably the 
Journal of a Tour to the Hebrides. The discovery of Bos- 
well’s journals and other private papers was one of the 
most exciting literary events of the 20th century. 

__ Boswell was the son of Alexander Boswell, Lord Auch- 
inleck, a Scottish judge. Like his father, the younger Bos- 
well became a lawyer, and although a large portion of his 
time was spent as a practicing advocate in Scotland, what 
leisure he had was devoted to the literary life of London 
and to travel. Boswell’s attempts to secure support for the 





James Boswell, an 
18th-century biogra- 
pher, essayist, and 
journal writer, ap- 
pears in this portrait 
by Sir Joshua Rey- 
nolds. Boswell dedi- 
cated his Life of 
Samuel Johnson 
(1791) to Reynolds. 


Corsicans in their struggle for independence against the 
Genoese, and his Account of Corsica (1768), contributed 
Significantly to his contemporary reputation. 

In 1763, Boswell met the 54-year-old literary giant 
Samuel JOHNSON and established a relationship that con- 
tinued until Johnson’s death, in 1784. In 1773 the two 
toured the Hebrides and the Scottish highlands, and this 
Journey constitutes the only extended period of time that 
Boswell spent in Johnson’s company. Boswell’s personal 
journal served as the basis for the much revised pub- 
lished version of the Journal of a Tour to the Hebrides 
with Samuel Johnson, LL.D. (1785). The Life of Samuel 
Johnson (1791) is built on a host of materials—Boswell’s 
Journals and notes, the reminiscences of others, letters. 

The Boswell papers—which record his times in Britain 
and on the continent, his meetings with such eminent 
friends of Johnson's as Edmund Burke, David Garrick, and 
Oliver Goldsmith, his search for a wife, his life as a lawyer, 
husband, and Scottish laird, and his struggles with drink- 
ing, gambling, and il] health—were found in the early 20th 
century. They were acquired by Yale University, which has 
published the edited papers in a series of volumes, begin- 
ning in 1950 with Boswell’s London Journal, 1762-63. 


botanical garden A botanical garden is an area in 
which plants are grown primarily for scientific study or for 
viewing by the public. A garden solely for trees, shrubs, 
and vines is more exactly termed an arboretum. Some 
gardens are chiefly for scientific study, others emphasize 
ornamental displays and public education, and some are 
solely recreational areas. Many gardens maintain large 
herbaria, collections of dried plant specimens used as 
references for classifying unknown plants. 

History. Some of the first botanical gardens were for- 
mal parks built as early as 2000 sc by the Assyrians. 
Most of the earliest gardens, however, were ancient Chi- 
nese and Egyptian temple gardens for raising fruit, vege- 
tables, and medicinal herbs. The first record of such fa- 
cilities is a description of the temple garden at Karnak, 
built in 1500 Bc. 
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Founded in 1759, Kew Gardens dates from a botanical collection 
of the late 1600s. Formerly known as the Royal Botanic Gardens, 
they became a government institution in 1841. This is one of three 
museums on the grounds near London. 


Stimulated by the reliance on herbal medicine in the 
16th and 17th centuries aD, European medical schools 
founded botanical gardens devoted mainly to medicinal 
Species. The gardens were used for training medical stu- 
dents, growing plants to make medicines, and conducting 
research. 

Later Development. As the science of botany grew dur- 
ing the 18th and 19th centuries, the traditional herbal 
gardens gave way to gardens for the scientific study, 
commercial development, and display of wider varieties 
of plants. Botanical gardens then spread rapidly, with the 
founding of such famous gardens as those in Kew (near 
London, 1759; see Kew GARDENS), Uppsala (1787), 
Madrid (1788), Rio de Janeiro (1808), Leningrad 
(1843), and Washington, D.C. (1850). 

The United States today has more than 300 botanical 
gardens. The most important are the BROOKLYN BOTANIC 
GARDEN AND ARBORETUM, the UNITED STATES NATIONAL AR- 
BORETUM (Washington, D.C.), the Arnold Arboretum (Cam- 
bridge, Mass.), the Longwood Gardens (near Kennett 
Square, Pa.), the Missouri Botanical Gardens (St. Louis), 
the New York Botanical Garden (New York City), the Uni- 
versity of California Botanic Garden (Berkeley), the Hold- 
en Arboretum (Mentor, Ohio), and the Fairchild Tropical 
Garden (Miami). The foremost Canadian gardens include 
the Montreal Botanical Garden and the Dominion Arbore- 
tum and Botanic Garden (Ottawa). 


botany Botany is the science concerned with the 
study of plants. Botany, microbiology, and zoology consti- 
tute the science of biology. Biologists recognize five king- 
doms: MONERA (BACTERIA and BLUE-GREEN ALGAE), PROTISTA 
(one-celled organisms), FUNG!, PLANT, and ANIMAL. Of 
these, the monerans, the protists that contain chlorophyll, 
the fungi, and the plants are studied by botanists. 





Subdivisions of Botany. The study of plants may be ap- 
proached from many directions, each of which is a spe- 
cialization involving an aspect of plant life. 

Plant taxonomy is the study of plant classification, 
that is, the grouping of plants into species, genera, fami- 
lies, orders, classes, and divisions reflecting evolutionary, 
or family tree, relationships. Taxonomists provide interna- 
tionally recognized scientific names for plants. As taxono- 
my has become more specialized, various branches of the 
discipline have appeared, including biosystematics, nu- 
merical taxonomy, cytotaxonomy, and chemical taxono- 
my, which reflect different approaches to problems of 
classification. 

Plant morphology is the study of the form and struc- 
ture of plants. Morphologists may investigate plant life- 
cycles or internal structure (plant anatomy). Specialized 
branches of morphology are cyTotoey (study of cell struc- 
ture and function), palynology (study of pollen and 
spores), and morphogenesis (study of how plants develop 
their form). 

Plant physiology is the study of life processes of 
plants, for example, PHOTOSYNTHESIS and respiration, and 
of the functions of different tissues and organs. Many 
physiologists, working mainly with chemical processes, 
might well be called biochemists. Plant ecology is the 
study of how plants affect, and are affected by, their en- 
vironment and of the structure and distribution of plant 
communities. 


Herbals—early botanical books—often blended superstition with 
scientific fact in describing the medicinal qualities of plants. This 
12th-century illustration depicts foxglove, a source of the 

cardiac stimulant digitalis, and camomile, still made into a tonic 
or a soothing tea. 
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Carolus Linnaeus, 
founder of the 
modern system of 
binomial nomen- 
clature used for 
classifying plants 
and animals, spent 5 
months in 1732 ex- 
ploring Lapland and 
collecting plant 
specimens. 





Plant pathology is the study of plant diseases (see 
DISEASES, PLANT). Pa/eobotany is the study of the fossil 
record of plants. A developing science is paleoecology, 
which considers all fossil life and its environmental rela- 
tionships. Genetics is the study of heredity and variation. 
The basic principles and processes of genetics are so 
similar in plants and animals that little distinction is 
made between them. 

some branches of botany focus on particular groups of 
plants. Bacteriology is the study of bacteria; mycology, 
the study of fungi; phycology, the study of algae; and so 
on. Workers in these fields may be concerned with any 
aspect—taxonomy, morphology, physiology, ecology—of 
the group. Economic botany studies plants that are eco- 
nomically important because they are useful or because 
they cause harm. Ethnobotany considers how primitive 
societies used plants. 

Each facet of botany relies on one or more of the oth- 
ers. Plant pathologists, for example, are interested in tax- 
onomy, morphology, physiology, ecology, and genetics of 
the disease-causing organisms they study. 

History. People have always been interested in plants 
as sources of useful products or as troublemakers. In pre- 
historic societies people discovered that seeds produce 
plants, that pieces of plants (cuttings) can grow into new 
eas. and that certain plant parts have healing proper- 
les. 

The first written records of scientific botany are from 
the ancient Greeks and Romans. It was among these peo- 


ple that some of the methods of science—observation, 
description, deduction, and organization of knowledge— 
first appeared. THEOPHRASTUS, the “father of botany,” 
wrote extensively about plants—their form, classification, 
and natural history. Pedanius DioscoriDEs wrote a popu- 
lar herbal. Several Roman authors added to the first liter- 
ature of botany. In spite of their imperfections, for 1,500 
years these early works were accepted in Europe without 
serious question. 

During the 16th century, after the invention of the 
printing press, a number of herbals appeared that con- 
tained original rather than borrowed observations and that 
critically evaluated works from earlier times. Exploration 
of various parts of the world was making Europeans aware 
of a great variety of plants, and plants were again studied 
carefully. 

Exploration of the invisible world began in the late 
16th century when the compound microscope was in- 
vented. The pioneer microscopic studies that took place 
in the 17th century were the start of plant anatomy. The 
age of botanical experimentation began during the 17th 
century. Experimental plant physiology had its beginnings 
when water uptake of a tree was measured by Johannes 
Baptista van Helmont; the study was published in 1648. 

In 1753, Carolus LINNAEUS published Species planta- 
rum, which described 6,000 species of plants and intro- 
duced the consistent use of binomials, two-word names 
of plants (for example, Quercus alba for white oak), a ba- 
Sis for the classification system in use today. The history 
of taxonomy since then has involved, primarily, efforts to 
make plant classification more nearly reflect evolutionary 
relationships. 

Plant diseases have been known since ancient times, 
but the modern science of plant pathology did not begin 


Stephen Hales, an early 
leader in experimental 
plant physiology, used this 
apparatus to measure the 
rate at which sap flows up- 
ward through a plant. Hales 
determined that the loss of 
water vapor through a 
plant's leaves leads to the 
sap’'s elevation. 
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Botanists who accom- 
panied Capt. James 
Cook on his first 
expedition (1768-71) 
to the South Pacific 
collected samples 
and made drawings 
of new plants 

they found. 





to develop until the mid-19th century, greatly stimulated 
by the devastating potato blight in Ireland in the 1840s. 

Until 1900 plant genetics focused mainly on practical 
hybridization and selection, especially in crops and orna- 
mentals; the mechanism of heredity and variation was not 
understood. It was the rediscovery in 1900 of Gregor 
MENDEL’s then 3-decade-old work on plant breeding that 
led to the remarkable development of modern genetics. 

Plant fossils have been known since early times, and 
some ancient Greek writers recognized that fossils are ev- 
idences of past life. This view was replaced in succeeding 
centuries, however, by fantastic or mystical explanations. 
Starting in the 15th century, fossils were directly ob- 
served and reasonably interpreted, but not until the late 
19th century was the debate about the true nature of 
fossils essentially over. By the early 19th century, as the 
richness of the fossil record was gradually revealed and 
the great age of the Earth began to be understood, paleo- 
botany had become well established as a science. 

The beginnings of ecology were apparent in Theo- 
phrastus’s writings on natural history, but ecology did not 
emerge as a unified science until the late 19th and early 
20th centuries. Recent concern for the environment has 
made ecology one of the most talked-about specialties in 
biology. 

Recent milestones in botany and biology include: the 
development of electron-microscopic techniques that al- 
low scientists to observe the three-dimensional structure 
of living cells; the discovery of fossils of prokaryotes about 
3.5 billion years old and the remains of unicellular eu- 
karyotic algae about 1.4 billion years old; the develop- 
ment of radioactive isotopes for dating and tracing mate- 
rials as they move in biological systems; the rapid expan- 
Sion of genetic engineering and other areas of biotechnol- 
ogy; the elucidation of the structures of DNA and RNA 
and their role in protein synthesis; and the appearance of 
new ideas on the origin of life. 


Botany Bay Botany Bay is a small inlet of the South 
Pacific Ocean located south of Sydney, Australia. It is not 


quite 8 km (5 mi) wide. The shores of the bay were the 
site of the first landing (1770) in Australia by Capt. James 
Cook, and a monument commemorates the landing. The 
name Botany Bay is derived from the interest of Sir Joseph 
Banks, the botanist of the Cook expedition, in the area’s 
variety of flowering shrubs and plants. A penal settlement 
established in 1788 was later removed, but the name was 
applied generally to Australian penal settlements. 


Botero, Fernando [bobh-tay’-roh, fair-nahn’-doh] 
Fernando Botero, b. Medellin, Columbia, Apr. 19, 1932, 
is a major South American painter. His renderings of suf- 
fering and labor are reminiscent of Goya and suggest the 
social criticism of South America’s flourishing modernist 
literature. The fullness and thickness of Botero’s figures 
reflect the influence of the cubists (especially Fernand 
Léger), Mexican muralists, and the pre-Columbian art of 
South America. 


Botha, Louis [boh’-tah] Louis Botha, b. Sept. 27, 
1862, d. Aug. 27, 1919, was the first prime minister of 
the Union of South Africa. During the SouTH AFRICAN WAR 
(1899-1902), he fought against the British and in 1900 
assumed command of the Transvaal forces. When the 
Boer armies were defeated in the field, he turned to guer- 
rilla warfare. In 1907, Botha, a moderate and now an ad- 
vocate of Anglo-Boer reconciliation, became prime minis- 
ter of the Transvaal. He took part in the deliberations that 
led to the formation of the Union of South Africa and in 
1910 became its first prime minister. During World War 
|, he sent (1915) South African troops to occupy the Ger- 
man colony of South West Africa (NAMIBIA). 


Botha, P. W. Pieter Willem Botha, b. Orange Free 
State, Jan. 12, 1916, succeeded B. Johannes VoRSTER as 
prime minister of South Africa in 1978. In 1984, under a 


P. W. Botha served 
as head of the 
South African 
government from 
1978 to 1989. 
Under Botha, 
many public places 
were desegregat- 
ed, blacks were 
allowed to hold 
jobs once reserved 
for whites, and the 
hated pass laws 
were suspended. 
White dominance 
remained in tact, 
however, and 
dissent was 
repressed. 
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REPUBLIC OF BOTSWANA 


Land: Area: 582,000 km* (224,711 mi’). Capital and 
largest city: Gaborone (1988 est. pop., 111,000). 


People: Population (1990 est.); 1,224,527. Density 2.1 
persons per km’ (5.4 per mi*). Distribution (1986): 22% 
urban, 78% rural. Official language: English. Major reli- 
gions: traditional religions, Christianity. 


Government: Type: republic. Legislature: National As- 
sembly. Political subdivisions: 10 administrative districts, 
8 towns. 


Economy: GDP (1988): $1.87 billion; $1,600 per capi- 
ta. Labor distribution (1985): agriculture—43%, industry 
and mining—5%; construction, trade and transport—9%; 
services and government——17%. Foreign trade (1988): 
imports—$1.1 billion; exports—$1.3 billion; Currency: 1 
pula = 100 thebe. 


Education and Health: Literacy (1985): 71% of adult 
population. Universities (1990): 1. Hospital beds (1984): 
2,367. Physicians (1986) 156. Life expectancy (1990): 
women—64; men—58. Infant mortality (1990): 43 per 
1,000 live births. 


new constitution granting limited parliamentary represen- 
tation to Coloureds and Asians, Botha became state pres- 
ident. His previous posts included deputy minister of the 
interior (1958-61), minister of community development, 
public works, and coloured affairs (1961-65), and min- 
ister of defence (1965-78). Under Botha, some APART- 
HEID legislation was eased or abolished. His reforms, 
however, failed to satisfy the demands of South African 
blacks. In 1986, after nearly two years of violent antigov- 
ernment protests in black townships and increasing inter- 
national pressure to end apartheid, Botha imposed a na- 
tionwide state of emergency. In an effort to end South Af- 
rica’s diplomatic isolation, Botha signed a tentative peace 
accord for Angola in 1988 that would also lead to inde- 
pendence for Namibia. He also, unexpectedly, met with 
black leader Nelson Mandela in 1989. A power struggle 
between Botha and F. W. DE KLERK, who had replaced 
Botha as National party leader in February 1989 after 
Botha suffered a stroke, led to Botha's resignation as 
president in August 1989. De Klerk succeeded him. 


Bothwell, James Hepburn, 4th Earl of James 
Hepburn, 4th earl of Bothwell, b. c.1536, d. Apr. 14, 
1578, was the third husband of Mary, QUEEN oF Scots. 
Although he supported the Protestant faction in Scottish 
politics, in 1565 he helped the Roman Catholic Mary put 
down the earl of Moray’s rebellion. After the murder 
(which Bothwell probably arranged) of Mary’s second 





husband, Lord Darnley, at Kirk-o’-Field on the night of 
Feb. 9-10, 1567, Bothwell made preparations to wed 
Mary himself. This he did on May 15 by Protestant rites. 
soon after, a coalition of Protestant and Catholic nobles 
confronted the queen and Bothwell at Carberry Hill near 
Edinburgh. Bothwell fled; he died in Denmark. 


Botswana [baht-swahn’-uh] Botswana, a landlocked 
republic in southern Africa, is bordered by South Africa 
on the south, Namibia on the west and north, Zimbabwe 
on the east, and a small section of Zambia on the north. 
Formerly the British Protectorate of Bechuanaland, 
Botswana became independent on Sept. 30, 1966. The 
country is named for the Batswana (Tswana), the largest 
population group. The capital is GABORONE. 


Land and Resources 


Botswana Is a semiarid, gently undulating plateau, with 
an average elevation of 900 m (3,000 ft), that rises to low 
hills in the extreme east. Tsodilo Hill (1,805 m/5,922 ft), 
in the northwestern corner of Botswana, Is the highest 
point in the country. The most important river is the Oka- 
vango. This river has no outlet to the sea, however, and 
flows into a huge, basinlike depression in the northern 
part of the plateau, where its waters spread out to form 
the OKAVANGO Swamp and ephemeral Ngami Lake. The 
Limpopo River forms part of the boundary with South Af- 
rica and with its tributaries drains the eastern sections of 
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the nation; a small section in the north is drained by the 
Chobe River, a tributary of the Zambezi. 

Most of Botswana has a semiarid climate, and the 
western and southern two-thirds of the country are part of 
the vast KALAHARI DESERT. Rainfall is light and ranges 
from about 635 mm (25 in) in the northeast to less than 
250 mm (10 in) in the southwest; severe droughts are a 
frequent occurrence. Summers are hot, with daytime 
highs reaching 38° C (100° F). Winters are cooler, and 
temperatures frequently fall below 0° C (32° F). 

The natural vegetation reflects the shortage of water 
and varies from dry scrub and tree savanna in the better- 
watered northeast to sparse thornbush in parts of the 
Kalahari. Soils are generally sandy and saline, and most 
of those considered suitable for agriculture are too dry for 
cultivation. The country has substantial mineral deposits, 
including diamonds, copper, nickel, and coal. 


People 


The Bantu-speaking Tswana tribes, the largest ethnic 
group, comprise eight related tribal groups and constitute 
about 95% of the total population. The largest Tswana 
tribe is the Bamangwato. Other peoples include SAN 
(bushmen), who live mainly as hunters and gatherers in 
the Kalahari, and small numbers of Europeans, Asians, 
and other peoples. 

Botswana is one of the world’s most sparsely populat- 
ed nations. About 90% of the people live along the east- 
ern border; the Okavango region has approximately one 
person every 4 km* (1 every 10 mi‘), while the Kalahari is 
virtually uninhabited. Although Botswana is predomi- 
nantly rural, the percentage of urban residents continues to 
increase. The fastest-growing city is the capital, Gaborone. 

Primary education was made free in 1980, and sec- 


ondary education in 1988. About 90% of all primary- 
school-age children attend school, where most instruction 
is in Setswana, the national language. Health services are 
free for children under the age of 11, and health facilities 
have increased since independence. 


Economic Activity 


At independence, Botswana was one of the world’s poor- 
est nations. Although development remains handicapped 
by the harsh, semiarid environment and the nation’s 
landlocked location, the discovery of mineral reserves 
since the early 1970s has given the country one of the 
highest economic growth rates in the world. The diamond 
mines at Orapa and Jwaneng are among the world’s larg- 
est, and diamonds are the chief export. Another major ex- 
port is copper-nickel matte, produced at Selebi-Pikwe. 
Coal reserves in eastern Botswana provide electricity, and 
salt and soda-ash deposits at Sua Pan are being devel- 
oped. Other minerals await exploitation. 

Pastoralism is the traditional way of life and remains 
the chief economic activity outside the mining sector. 
Cattle herds vary in size with climatic fluctuations and 
were drastically depleted by the nation’s worst drought 
ever, in 1981-87. Water shortages limit agriculture on 
even the small amount of land considered suitable for 
farming. Maize (corn), sorghum, and millet are the prin- 
cipal crops. Manufacturing is limited to processing live- 
stock products and to small-scale light industry. Most im- 
ports come from South Africa, where thousands of 
Botswana citizens work. Domestic unemployment ts high. 

Transportation facilities have been expanded signifi- 
cantly since independence. Most vital is the railroad from 
Bulawayo, Zimbabwe, to Mafeking, South Africa. An in- 
ternational airport at Gaborone was completed in 1984. 


The Palace of the National Assembly, in Gaborone, has been the 
seat of Botswana's government since 1965, a year before the 
nation achieved its independence. 
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Government 


Botswana is a multiparty democratic state. The constitu- 
tion of 1966 provides for a president and a legislature of 
32 members elected by universal suffrage and 4 mem- 
bers elected by the president. The government is advised 
by the House of Chiefs, consisting of the chiefs of the 
eight principal tribes and seven other members. 


History 


The Tswana are believed to have entered Botswana and 
subjugated the local San about the end of the 18th cen- 
tury. The 19th century was marked by devastating inva- 
sions by Zulus and Boers and by contact with British 
Christian missionaries. The Tswana, led by Khama Ill, 
asked for help against the Boers from the British, and in 
1885 the British Protectorate of Bechuanaland was es- 
tablished. The British favored eventual incorporation of 
the land into South Africa with the consent of the chiefs, 
but this policy was ended when apartheid was formally 
introduced into South Africa. Internal self-government 
was granted in 1965 and full independence on Sept. 30, 
1966. Sir Seretse Khama was elected president and 
served until his death in 1980. His successor, former 
vice-president Quett Masiri, won reelection in 1984 and 
1989. Although Botswana’s foreign policy is necessarily 
constrained by its economic dependence on South Africa, 
ithas long advocated majority rule for all of southern Africa. 


Botticelli, Sandro [bawt-tee-chel’-lee, sahn’-droh] 
Sandro Botticelli, b. Florence, 1445, d. May 17, 1510, 
was one of the most influential painters of the Italian 





Renaissance. By the early 1470s Botticelli was in the or- 
bit of the Mebici, one of Europe’s richest families and in- 
fluential patrons of Renaissance art and learning. The 
Adoration of the Magi (Uffizi, Florence), dating from 
about 1475, is a form of homage to the Medici, contain- 
ing portraits of the male family members under the guise 
of the Wise Men, their patron saints. Several of Botticel- 
li's mythological pictures, such as Primavera (c.1478; 
Uffizi, Florence) and Birth of Venus (c.1485; Uffizi, Flo- 
rence), were painted as allegories of the family, celebrat- 
ing in Neoplatonic symbolism the beneficence and wis- 
dom of Medici rule. Botticelli’s most famous works, which 
define his style; are early examples of the Renaissance 
interest in large-scale representations of classical mythol- 
ogy. The Madonna of the Magnificat (c.1483-c.1485; 
Uffizi, Florence), one of the many versions of this widely 
imitated Botticelli type, also belongs to this period. 

In 1481, Pope Sixtus IV called Botticelli to Rome to 
assist In the decoration of the newly finished SISTINE 
CHAPEL. Under the direction of PERUGINO, who was in 
charge of the project, Botticelli was assigned The Youth 
of Moses, The Punishment of Korah, and The Temptation 
of Christ. Botticelli was thus acknowledged to be one of 
Italy’s leading masters. The period from 1482-to about 
1494 was the apogee of his career, during which he and 
his workshop produced numerous paintings of all types: 
mythologies, portraits, small-scale devotional pictures, 
and altarpieces, such as the St. Barnabas Altarpiece 
(c.1488. Uffizi, Florence). 

The Medici family’s expulsion from Florence in 1494 
and the virtual theocracy subsequently established by the 
Dominican friar Girolamo SAVONAROLA, which ended with 
Savonarola’s execution in 1498, caused serious upheav- 


Sandro Botticelli, 
one of the most 
important and 
influential artists 
of the Florentine 
Renaissance, 
painted the Birth 
of Venus about 
1485. The 
painting, one of 
Botticelli's large 
allegorical works, 
demonstrates his 
purity of line and 
color. (Uffizi, 
Florence.) 
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als in Botticelli’s career. It is not known to what extent 
Botticelli subscribed to the gloomy teachings of Savonar- 
ola, but late paintings, such as the Mystic Nativity (1500; 
National Gallery, London) and the Pieta; (1501; Alte 
Pinakothek, Munich), are marked by an unmistakably 
brooding, introverted tone. Bereft of his former patrons, 
Botticelli seems to have worked little until his death, and 
to have suffered extreme financial hardship. After 1500, 
moreover, Florentine painting began to move rapidly in new 
directions, following Leonardo’s return to the city in 1501. 

Botticelli’s influence was deeply felt in Florentine 
painting of the 15th and 16th centuries. Through his 
most gifted pupil, Filippino Lippi, his style survived into 
the next generation. 

Too often overlooked are the traces of Botticelli’s cool, 
elegant, attenuated forms in the work of such Mannerist 
painters as PoNToRMo and BRONZINO. 


bottle Bottles have been in use for as long as humans 
have had the skill to make them or to utilize natural 
Shapes as containers for liquids. Although pottery, wood, 
metal, and leather have been the most common bottle 
materials throughout history, the art of making GLAss bot- 
tles is also old. 

The Egyptians made small molds of clay or earth, then 
coiled threads of molten glass around them. Egyptian 
techniques were continued by North African glassmakers 
and by the Greeks, but it was the discovery of GLASSBLOW- 
ING, about 50 Bc, that first allowed widespread use of 
glass as a bottle material. Bottles could now be blown di- 
rectly by hand and without a mold, or in a mold that 
Shaped only the bottom half of the bottle. The upper parts 
of the bottle were formed by applying a shaping tool to 
the bottle as it rotated. 

Early wine bottles were globular with a round base and 
had to be held tn special stands or baskets. After about 
1650 the base was made flatter to give better support. 

In one 19th-century technique, entire bottles were 
blown into hinged molds, which could be opened for bot- 
tle removal. The first practical machines for blowing bot- 
tles were developed at the beginning of the 20th century. 
The invention of the individual section machine in the 
1920s permitted the continuous blowing of bottles. A gob 


The press-and-blow machine process for producing bottles begins (A) with the addition of a precise amount of molten glass to a blank parison mold. A prelimi- 
nary hollow bottle shape, or parison, is formed (B) by pressing the glass with a metal plunger. The complete parison (C) is lifted out and transferred to the 
blow mold (D), in which compressed air(E) is used to blow the glass into final bottle shape (F). 





of glass is fed into a blank metai mold and the neck is 
formed with a metai plunger. The blank shape is trans- 
ferred to a blow mold, where compressed air blows the 
glass into final shape. 

Plastic bottles are manufactured in similar fashion, 
and have taken over many of the markets once served by ' 
glass. Originally, plastic containers were nearly indestruc- 
tible and could be neither reused nor recycled, but re- 
cently some companies have begun to accept them for 
recycling. 


botulism [bah’-chuh-lizm] 





Botulism is an acute ill- 
ness resulting from a powerful toxin produced by food 
containing the bacillus Clostridium botulinum. The bac- 
terium can grow only in an oxygen-free atmosphere (for — 
example, in canned or preserved food). Improper process- 
ing fails to destroy the toxin; heating for 30 minutes at 80° 
C (176° F) is required. The toxin, which is not destroyed by 
gastrointestinal enzymes, is rapidly absorbed. Symptoms of 
poisoning, which appear 1 to 6 hours after ingestion, in- | 
clude disturbances tn vision, speech, and swallowing. Bot- 
ulism ultimately results in death from respiratory paralysis 
and suffocation. The mortality rate for botulism is high. 
Botulinus antiserum is used for treatment. 


Boucher, Francois [boo-shay’, frahn-swah’] The 
French painter Francois Boucher, b. Sept. 29, 1703, d. © 
May 20, 1770, was the leading exponent of the Louis XV | 
rococo style. A favorite of Madame de Pompadour, he en- © 
joyed considerable success during most of his lifetime. 
By about 1740 he had developed his mature style, which 
depends heavily on the use of pastel colors, on brilliant 
brushwork, and, frequently, on the outspoken eroticism of 
figures and compositions, such as Nude Lying on a Sofa, 
also called Mademoiselle O’Murphy (1752; Alte Pina- ` 
kothek, Munich). Boucher’s output included mythological 
subjects, such as Triumph of Venus (1740; National Mu- 
seum, Stockhholm); portraiture, such as Marquise de 
Pompadour (1759; Wallace Collection, London); and re- 
ligious works, such as the Adoration of the Shepherds 
(1750; Museum of Fine Arts, Lyon); as well as stylish 
genre, pastoral, and Oriental scenes. 









BOUGAINVILLE, LOUIS ANTOINE DE 251 





Boucher’s art has been dismissed as merely pretty and 
superficial. Critics claim that he lacked the sensitivity 
and subtlety of a master; nonetheless, his work is an elo- 
quent hymn to youth, beauty, and life. 


Boucher de Perthes, Jacques [boo-shay’ duh 
pairt’] Jacques Boucher de Crèvecoeur de Perthes, b. 
Sept. 10, 1788, d. Aug. 5, 1868, was a French antiquar- 
ian and writer whose research was of great importance in 
proving that the human race was much older than had 
previously been thought. 

From 1837 on, Boucher de Perthes found stone arti- 
facts in association with extinct animals in the Pleisto- 
cene gravel deposits of the Somme Valley. He published 
his findings from 1838 to 1864. He was among the first 
to use geological stratigraphy as an aid to assessing the 
age of humankind. Boucher de Perthes’s views on the an- 
tiquity of humankind were at first disbelieved, but in 
1858-59 several eminent geologists visited the Somme 
site and supported his conclusions. 


Boucicault, Dion [boo’-see-koh] Dion Boucicault, b. 
Dec. 26, 1820?, d. Sept. 18, 1890, an Irish-American 
playwright and actor, was one of the most influential fig- 
ures on the English-speaking stage during the last half of 
the 19th century. He went on the stage while still in his 
teens, and in 1841 his sparkling comedy London Assur- 
ance took London by storm. When later comedies proved 
less profitable, he turned to sentimental and melodra- 
matic entertainments, of which he wrote more than 100, 
producing and acting the leading role in many. His rol- 
licking Irish plays, The Colleen Bawn (1860) and The 
Shaughraun (1874), and their American counterpart, Rip 
Van Winkle (1865), are still successful. He died in New 
York City. 


Boudin, Eugene Louis [boo-dan’] Eugène Louis 
Boudin, b. July 12, 1824, d. Aug. 8, 1898, was a noted 
French landscape and marine painter, probably the first 
artist to paint directly from nature in the open air. He 
produced a series of remarkable marine and sky pastel 
Studies reminiscent of John CoNsTABLE’s Similar sketches. 
In 1858, Boudin persuaded Claude MONET to join him in 
painting out-of-doors. The poet and critic Charles Baude- 
laire suggested around 1859 that Boudin people his 
landscapes with figures, which resulted in the character- 
istic beach scenes that made Boudin famous. Most of 
these depict the fashionable resorts at Trouville and 
Deauville; elegantly garbed vacationers, strolling or sit- 
ting, appear as bright accents against the windswept sea 
and sky, as in On the Beach of Deauville (1869; Musée 
d'Orsay, Paris). Boudin achieved considerable success 
during his lifetime. 


Boudinot, Elias [boo’-di-noh] Elias Boudinot, b. 
Philadelphia, May 2, 1740, d. Oct. 24, 1821, was a 





prominent patriot during the American Revolution. Al- 
though he initially believed that “firm dependence in the 
mother country [was] essential,” he was converted to the 
cause of independence and served twice (1777-78, 
1781-84) in the Continental Congress. In 1782-83 he 
was president of that body. Boudinot helped bring about 
ratification by New Jersey of the U.S. Constitution and 
subsequently was a member of Congress (1789-95) and 
director of the U.S. mint (1795-1805). He was a founder 
and the first president (1816-21) of the American Bible 
Society. 


Bougainville [boo’-guhn-vil] Bougainville, largest of 
the Solomon Islands, lies in the southwest Pacific and is, 
with neighboring islands, a district of Papua New Guinea. 
It has a population of 109,000 (1980) and an area of 
10,049 km? (3,880 mi*). The highest point is Mount 
Balbi, 2,591 m (8,502 ft). Louis Antoine de Bougainville 
discovered (1768) the island. 

A volcanic island, Bougainville is mountainous, with a 
heavily indented coast. In the hot, humid climate and 
rich soil, palms, rubber trees, cacao, and coffee grow 
well. Copra, rubber, tortoise shell, and copper are export- 
ed. The people, mostly Melanesian tribesmen, hunt, 
farm, and fish. 

Germany controlled Bougainville from 1898 to 1914. 
Australia then administered it until Japan took possession 
in 1942 and again after World War II as part of the Unit- 
ed Nations trust territory that became Papua New Guinea. 


Bougainville, Louis Antoine de [boo-gan-veel’] 

Louis Antoine de Bougainville, b. Nov. 11, 1729, d. Aug. 
31, 1811, was a French explorer in the Pacific who made 
the first French voyage around the world (1766-69). A 
naval officer, Bougainville took his frigate La Boudeuse to 
Tahiti, the Samoas, and other Pacific islands. The plant 
BOUGAINVILLEA iS named after him. Bougainville also 


The bougainvillea is 
a flowering vine or 
shrub commonly 
grown in warm 
climates. Originally 
found growing 
along the Brazilian 
coast, it was named 
for the French 
explorer Louis A. 

de Bougainville. 
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served in Canada during the French and Indian War 
(1754-63) and with the French fleet under Admiral de 
GRASSE in the American Revolution. 


bougainvillea [boo-guhn-vil’-ee-uh] Bougainvillea, 
Bougainvillea glabra, is an evergreen vine or shrub be- 
longing to the four-o’clock family, Nyctaginaceae. Al- 
though native to South America, bougainvillea can be 
grown outdoors in any frost-free area. In the tropics bou- 
gainvillea plants are grown as pruned shrubs. In Florida 
and California they are used as showy flowering vines. 
The flowers are small and inconspicuous but have large, 
rose-colored bracts. 


Boulanger, Georges [boo-lahn-zhay’] Georges 
Boulanger, b. Apr. 29, 1837, d. Sept. 30, 1891, was a 
French military man and politician who posed a major 
threat to the Third Republic. After military service in 
North Africa and the Franco-Prussian War (1870-71), he 
was appointed minister of war in 1886. He was dismissed 
in 1887, when leading republicans became frightened by 
his militant nationalism and political ambitions. Both 
Bonapartists and monarchists secretly worked with Bou- 
langer in the hope of regaining power. They ran Boulanger 
in several parliamentary elections, supposedly without his 
permission; as a soldier on active duty, he was ineligible 
to run. The government, hoping to stem his success, re- 
tired him from the army in 1888, but this only freed him 
to campaign. In January 1889 he defeated a strong re- 
publican candidate in Paris. The republicans then 
charged him with treason, and he fled to Belgium. The 
Boulangist movement collapsed. Two years later, Bou- 
langer committed suicide. 


Boulanger, Nadia Nadia Boulanger, b. Sept. 16, 
1887, d. Oct. 22, 1979, was a French composer, con- 
ductor, and teacher of a number of eminent 20th-century 
composers. Boulanger was educated at the Paris Conser- 
vatory, where she studied composition with Gabriel Fauré 
and organ with Charles Marie Widor. Boulanger taught at 
the Paris Conservatory from 1909, at the Ecole Normale 
de Musique from 1920 (she was appointed teacher of 
composition there in 1935), and at the American Conser- 
vatory in Fountainebleau from 1921, becoming its direc- 
tor in 1950. Meanwhile, she taught privately; among her 
famous pupils were the composers Aaron Copland, Jean 
Francaix, Roy Harris, Walter Piston, and Virgil Thomson. 
Boulanger toured as a conductor, organist, lecturer, and 
choral director. 

Boulanger’s sister, Juliette Marie Olga Boulanger, 
1893-1918, brilliantly composed orchestral works, 
chamber music, and songs. 


Boulder Boulder (1990 pop., 83,312) is a city in 
north central Colorado, located at an altitude of 1,629 m 
(5,343 ft). Settled by miners in 1858, it is the seat of 


Boulder County and the site of the University of Colorado, 
as well aS many government-sponsored scientific environ- — 
mental research facilities. f 


Boulez, Pierre [boo-lez'] The French conductor and 
composer Pierre Boulez, b. Mar. 26, 1925, is known for 
his carefully crafted, complex compositions, including Pli | 
selon pli, a portrait of the poet Stéphane Mallarmé for 
voice and orchestra. Boulez studied with Olivier Messiaen 
and René Leibowitz, who introduced him to Arnold 
Schoenberg's twelve-tone system. Boulez expanded this © 


method to include not only pitch but also rhythm, dy- = 


namics, and timbre. This method is known as SERIAL MU- 
sic. His most famous serial work is Le Marteau sans 
maitre (The Hammer without a Master, 1953-54). 

In 1971, Boulez became musical director of the New ` 
York Philharmonic, succeeding Leonard Bernstein. In 
1976 he left the Philharmonic to become director of the 
Institut de Recherche et de Coordination Acoustique/Mu- 


sique in Paris, which explores new possibilities of elec- 1 


tronic and computer-made music. 


Boullée, Etienne Louis [boo-lay'] Étienne Louis 
Boullée, b. Feb. 12, 1728, d. Feb. 6, 1799, was ami 
French architect and noted theorist of so-called visionary 
architecture. His monumental conceptions were thought © 
megalomanic by his contemporaries, but they strongly in- 
fluenced 19th-century architecture. He contributed signifi- 
cantly to the antirococo movement of the 1760s, advocat- © 
ing classical stability and a return to basic geometric 
Shapes. The extreme novelty and impracticality of Boullée’s — 
plans led to his retirement from practice in 1774; he de- 
voted the rest of his life to theoretical writing. Two signifi- 
cant projects are those for a Newton memorial (1784) and | 


a Municipal Palace of Justice (1792); both show his mas- |d 


terly handling of simple, massive forms and spaces. 


Boulogne-sur-Mer [boo-lawn’-yuh-suer-mair’] 
Boulogne-sur-Mer (or Boulogne) is a seaport in northern | 
France in Pas-de-Calais department. Located on the En- — 
glish Channel southwest of Calais, it is a center of boat- 
building, fishing, and foundries and has a population of ` 
47,653 (1982). Passenger service links it to Dover and 
Folkestone, England. In Roman times it was called Bo- 
nonia. Henry VIII of England captured the city after a six- 1 
week siege in 1544, but it was returned to France in 
1550. In 1803-05, Napoleon | gathered an army near 
Boulogne to launch an invasion of England that never 
materialized. The upper town is surrounded by medieval 
ramparts and connected by a bridge to a 13th-century 
castle. The pilgrimage church of Notre Dame dates from ` 
1827-66. 


Boult, Sir Adrian Cedric [bohlt] Sir Adrian Boult, ` 
b. Apr. 8, 1889, d. Feb. 23, 1983, was a distinguished 
British symphony conductor. He received a music degree } 
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from Oxford and also studied in Leipzig. A champion of 
British music, Boult gave the first performances of Ralph 
Vaughan Williams’s Pastoral Symphony and parts of 
Gustav Holst’s The Planets, with the Royal Philharmon- 
ic. His appointments included the Birmingham Orches- 
tra (1924-30, 1959-60), the BBC Symphony Orchestra 
(1930-50), and the London Philharmonic Orchestra 
(1950-57). Boult, who taught for many years at the 
Royal College of Music in London, was knighted in 
1937. 


Boulton, Matthew [bohl’-tuhn] The partner of 
James WarTT in the development and manufacture of the 
STEAM ENGINE, Matthew Boulton, b. Sept. 3, 1728, d. Aug. 
18, 1809, was master of the famous Soho Iron Works in 
Birmingham, England, when he became (1775) Watt’s 
financial backer and colleague. As a founder of the Lunar 
Society of Birmingham, whose members were active Sci- 
entists and science-oriented industrialists, Boulton was a 
central figure during the early days of the Industrial Rev- 
olution. 


Boumedienne, Houari [boo-muh-dee-en’, hoo-ar’- 
ee] Houari Boumedienne, originally named Muhammad 
Boukharouba, b. Aug. 23, 1927, d. Dec. 27, 1978, was 
the second president of the Algerian republic. He was a 
leader of rebel forces during Algeria's war for indepen- 
dence, becoming minister of defense in 1962. In 1965 
he succeeded President Ahmed BEN BELLA in a bloodless 
coup, serving 13 years until his death. Maintaining that 
modernization was not inconsistent with the precepts of 
Islam, Boumedienne pushed the industrialization of Al- 
geria, based on the oil, steel, and chemical industries, and 
concentrated political power in his own hands. 


Bounty The Bounty was an 18th-century British ship 
famous for the mutiny of its crew. Commanded by Willi- 
am BLIGH, the ship was en route from Tahiti to Jamaica 
with a cargo of breadfruit plants when the crew, led by 
master’s mate Fletcher Christian, seized it on Apr. 28, 
1789. Bligh and 18 crew members were set adrift in a 
small boat and, by brilliant seamanship, sailed 5,823 km 
(3,610 mi) to the island of Timor. Christian and some of 
the mutineers took refuge on PITCAIRN ISLAND. 


Bourassa, Henri [boo-rah-sah’] Joseph Napoléon 
Henri Bourassa, b. Sept. 1, 1868, d. Aug. 31, 1952, was 
a French-Canadian political leader who sat in the Canadi- 
an House of Commons (1896-1907, 1925-35) and in 
the Quebec Legislative Assembly (1908-12). In 1910 he 
founded Le Devoir, a French-Canadian nationalist news- 
Paper that is still published in Montreal. He espoused 
Canadian autonomy within the British Empire and bicul- 
turalism inside Canada. He opposed close imperial ties 
and condemned the introduction of military conscription 
in 1917 and 1942. 


Bourbon (dynasty) [boor-bohn’] The house of Bourbon 
was the ruling dynasty of France from 1589 to 1792 and 
again from 1814 to 1830; in Spain, where it ruled (with 
interruptions) from 1700 to 1931, the dynasty was re- 
cently restored to the throne in the person of JUAN CARLOS |. 

Robert of Clermont, 1256-1318, the sixth son of the 
French king Louis IX, married the heiress to the duchy of 
Bourbon and founded the dynasty. In 1503 the title 
passed to the Montpensier branch of the family, which 
became extinct in 1527. The surviving collateral line of 
Vendôme descended from Jacques de la Marche, d. 
1361, constable of France, a grandson of Robert of Cler- 
mont. The first Bourbon king, HENRY IV, who succeeded 
to the throne when the Valois dynasty died out, was the 
son of Antoine de Vendôme, b. 1518, d. Oct. 26, 1562, 
king-consort of Navarre, himself eight generations re- 
moved from Louis IX. The junior Bourbon line of CONDÉ 
descended from Antoine’s brother, Louis (1530-69). 

From Henry IV descended the next four Bourbon kings 
of France—Louis XIII, Louis XIV, Louis XV, and Louis XVI, 
who was overthrown in the French Revolution. Louis XVII 
died during the Revolution without reigning. After the de- 
feat (1814-15) of Napoleon, the restored Bourbons were 
Louis XVIII and CHARLES X, brothers of Louis XVI. The next 
and last king of France, Louis-Philippe (r. 1830-48) was 
a member of the cadet branch of ORLEANS. 

Louis XIV made one of his grandsons king of Spain as 
PHILIP V, thus establishing the Spanish Bourbon branch 
in 1700. Philip’s successors were FERDINAND VI, CHARLES 
Ill, CHARLES IV, FERDINAND VII, ISABELLA II, ALFONSO XII, 
ALFONSO XIII, and the present king, Juan Carlos |. The 
CARLIST branch, founded by Don Carlos, 1788-1855, the 
brother of Ferdinand VII, was reunited to the main line on 
the death (1936) of Don Alfonso de Borbón. 

Before becoming king of Spain, Charles III was duke 
of Parma and king of the Two Sicilies (Naples-Sicily). 
One set of his descendants ruled Parma, with interrup- 
tions, until 1859; Naples and Sicily passed to Charles’s 
SON FERDINAND | of the Two Sicilies, whose descendants 
held the throne until 1860. 

See also: FRANCE, HISTORY OF; NAPLES, KINGDOM oF; 
SPAIN, HISTORY OF. 


bourbon whiskey see WHISKEY 


Bourdelle, Emile Antoine [boor-del’] Émile An- 
toine Bourdelle, b. Oct. 30, 1861, d. Oct. 1, 1929, was a 
French sculptor and teacher. Chronologically and stylisti- 
cally, his life and work span the 19th and 20th centuries. 
He became a member of Auguste Ropin’s workshop, and 
carving figures for Rodin formed the most important part 
of his training. The two artists were close colleagues. 

In 1910 the Paris SALON recognized Bourdelle’s first 
great work, the bronze Heracles, the Archer (1909; Met- 
ropolitan Museum of Art, New York City). Among his oth- 
er important works are the Beethoven heads, a series of 
more than 60 studies, and the colossal Virgin of Alsace 
(1922: Niederbruck, Alsace). 
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Because Bourdelle believed in sculpture as the real- 
ization of an object, many critics consider him the prede- 
cessor of the cubist sculptors. A noted teacher, he influ- 
enced a number of artists who became members of the 
modern movement; among them were Henri Matisse and 
Alberto GIACOMETTI. 


Bourgeois, Louise [boor-zhwah’] Louise Bourgeois, 
b. 1911, is a French-born American sculptor. In 1945 
her work was displayed in a Whitney Museum annual ex- 
hibit, and she had her first one-woman show. Her earliest 
mature works—large, semifigurative, totemic sculp- 
tures—were carved in wood. After the early 1960s, when 
she worked in plaster and papiér-mâche, Bourgeois de- 
veloped into a virtuoso stone carver, producing clustered, 
highly polished forms with a strongly phallic quality. 


bourgeoisie [boor-zhawh-zee’] Bourgeoisie is a 
French word originally denoting the class of people be- 
tween the aristocracy and the peasants, or the middle 
class. In industrialized societies, the word has come to 
mean those who own the means of production. The dis- 
tinction between the bourgeoisie (employers) and the 
proletariat (employees) is fundamental to MARXISM. 


Bourguiba, Habib [bur-gee’-buh, hah’-beeb] Habib 
Bourguiba, b. Aug. 3, 1903, was the first president of the 
Tunisian republic. A founder (1934) of the Neo-Destour 
party, which aimed to secure Tunisian independence 
from France, Bourguiba was frequently imprisoned by the 
French. When France finally accepted Tunisian indepen- 
dence (March 1956), Bourguiba became prime minister. 
After the abolition of the monarchy on July 25, 1957, he 
was elected president. In 1987 the ailing Bourguiba was 
ousted by his prime minister, Zine el-Abidine Ben Ali. 


Bourke-White, Margaret Margaret Bourke-White, 
b. June 14, 1906, d. Aug. 27, 1971, was a pioneer in 
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graph (1950) by r ioa 

Margaret Bourke- hi 

White shows South 

African gold miners 


working 2km (1.2 
mi) beneath the 
Earth’s surface. 
Photos by this 
pioneering photo- 
journalist became a 
main feature in Life, 
one of America’s 
most prominent 
picture magazines. 


PHOTOJOURNALISM. In 1929 her photographs were featured 
in the first issue of Fortune magazine. A year later she 
became the first foreigner admitted to the USSR to take 


motion pictures of industry and social conditions. In i 


1936 she joined the staff of Life magazine as one of its 
first four photographers. Bourke-White collaborated with 
the writer Erskine CALDWELL, whom she later married, ona 
documentary book, You Have Seen Their Faces (1937), a 
powerful look at the plight of poverty-ridden Southern 
blacks. During World War || she became the first woman 


to be accredited as a war photographer and to fly a com- | 


bat mission. Dear Fatherland, Rest Quietly (1946) 
records her experiences as American troops liberated 
prisoners from German concentration camps. 


Bournemouth [bohrn’-muhth] Bournemouth (1982 
est. pop., 144,300), a town in Dorset in southern En- 
gland, Is located at the mouth of the River Bourne on the 
English Channel, about 45 km (28 mi) southwest of 
Southampton. The mild climate and beautiful country- 
Side make Bournemouth one of the most popular vacation 
and retirement centers in the country. Bournemouth grew 
up around a private summer residence built after 1810. 
The arrival of the railroad in 1870 spurred the town’s 
growth. 


Bournonville, August [boor-nahn-veel’] August 
Bournonville, b. Aug. 21, 1805, d. Nov. 30, 1879, was 
one of the greatest choreographers of the romantic ballet 
and creator of the Danish ballet style. In 1826 he joined 
the Paris Opéra Ballet, where he became a favorite part- 
ner of Marie TAGLION!. Returning to Copenhagen in 1828, 
Bournonville was appointed choreographer, teacher, and, 
until 1848, first dancer of the Royal Danish Ballet. 

Bournonville’s earliest surviving ballet is La Sy/lphide 
(1836), his own version of the ballet made famous by 
Taglioni in 1832. This and others of Bournonville’s more 
than 50 ballets have survived through continuous perfor- 
mance in Denmark. Although deeply influenced by the 
ballets he had seen and danced in Paris, Bournonville 
created his own, typically Danish type of romanticism in 
which fantasy is contrasted with everyday characters and 
incidents, as in Napoli (1842), Konservatoriet (1849), 
and Kermesse in Bruges (1851). La Sylphide and ex- 
cerpts from his other ballets (notably the pas de deux 
from Flower Festival at Genzano, 1858) are performed 
throughout the world. 


Bouts, Dirk [bowts] Dirk Bouts, b. Haarlem, c.1415, 
d. May 1475, was a Dutch painter active in Flanders who 
is notable for his originality in depicting austere, emo- 
tionally intense figures and for his subtle uses of chang- 
ing color and light in his landscape backgrounds. He was 
the official painter of Louvain from 1468 until his death. 
In such early works as the Lamentation (c.1460; Louvre, 
Paris) and the Passion triptych (c.1450; Capilla Real, 
Cathedral, Granada) he succumbed to the widespread in- 
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In Flemish painting of the 15th century, religious drama is played 
on realistic human terms. Ecce Homo (c.1460), by Dirk Bouts, 
portrays the patient suffering of Christ at the hand's of his mocking 
tormentors. (Museum of Fine Arts, Dijon.) 


fluence of the Flemish master Rogier van der Weyden. 

Bouts’s masterpiece is the triptych of the Last Sup- 
per, executed from 1464 to 1467 for the Brotherhood of 
the Holy Sacrament (St. Pierre, Louvain). Like his con- 
temporary triptychs of the martyred saints Erasmus (St. 
Pierre, Louvain) and Hippolytus (Cathedral, Bruges), it 
reveals his distinctive ability to render controlled, intense 
emotion. 

Although the subject matter of Bouts’s paintings may 
occasionally seem morbid, as in the two panels of the 
Judgment of the Emperor Otho Ill, Execution of the Inno- 
cent Count and Ordeal by Fire (1470-75, Palais des 
Beaux-Arts, Brussels), his exaggeratedly tall figures and 
solemn, placid spaces imbue his art with an immanent, 
elegant refinement that influenced painting in Louvain for 
several decades. 


Bouvier des Flandres The Bouvier des Flandres 
originated in southwestern Flanders and northern France 
as a large herding and drover dog. The breed was nearly 
wiped out during World War |, in which it was used for 
guard duty and for carrying messages. 

The Bouvier is a large working breed with a rough coat, 


The Bouvier des Flandres, a large working dog, 
has a rough, weather-resistant coat and a sturdy 
demeanor. The breed was nearly annihilated 
during World War | because of damage to 
breeding areas. 







cropped ears, a noticeable beard, and a short, docked 
tail. The double coat is dense and profuse, and the outer 
coat is very coarse. Bouviers range in color from fawn to 
black, pepper and salt, gray, and brindle. They stand up 
to 70 cm (28 in) high at the shoulder and weigh from 27 
to 32 kg (60 to 70 Ib). Bouviers are powerfully built, with 
deep chests, muscular thighs, and a short, powerful back. 
In Belgium no Bouvier can become a champion unless it 
is also certified in a work competition as a police, de- 
fense, or army dog. 


bovid [boh’-vid] Bovid is the collective name for 
hoofed mammals belonging to the family Bovidae, order 
Artiodactyla. The family comprises 49 genera and about 
115 species. Bovids are herbivores and ruminants (cud 
chewers). 

Most bovids are native to the Old World, but both do- 
mesticated and wild species have been introduced into 
the New World. Among the bovids are the ANTELOPE, CAT- 
TLE, GOAT, SHEEP, YAK, banteng, gaur, gayal, kouprey (see 
Ox), and takin. 


bow The bow is an implement of wood and horsehair 
for setting in motion the strings of instruments in the viol 
and VIOLIN families. It is named after the archery bow, 
which at first it resembled. Originating in the East, the 
bow was first known in Europe in the 9th century. Its 
modern shape was established early in the 19th century 
by Francois Tourte (1747-1835), who used a pernambu- 
co, or brazilwood, stick about 75 cm (30 in) long strung 
with 150 to 250 horsehairs for his violin bows. A screw 
mechanism tightens the hair of the bow so that the stick 
curves only slightly toward the hair. Violin and viola bows 
are longer and weigh less than cello and bass bows. Ros- 
in is applied to the hairs to increase the friction between 
them and the strings. 
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Modern tournament bows 
are made of composite, 
epoxy-laminated strips of 
fiberglass-impregnated 
plastic faced with thin 
wood strips. The tendency 
of a bow to rotate during 
use is prevented by the 
stabilizers, or weighted 
metal rods. Arrowheads 
(top right) saclude normal 
target points (a), steel- 
bladed hunting broadhead 
tips (b), and multipointed 
fishing tips (c). 


(Below) Aiming ease, power, and distance are achieved with modern cross- 
bows, which use riflelike stocks and horizontal bowstrings. 





(Below) A Mongolian draw (left) uses a ring-protected right thumb and index 
finger to pull the string. A Mediterranean draw (right) uses the right index 
finger and the next two fingers. 








Bow, Clara Clara Gordon Bow, b. Brooklyn, N.Y., 
Aug. 25, 1905, d. Sept. 26, 1965, became known as 
Hollywood’s “It Girl” for her portrayal of a carefree, wide- 
eyed flapper in the 1927 film /t. She capitalized on her 
notoriety as a sex symbol in Mantrap (1926), Wings 
(1927), The Fleet’s In (1928), Call Her Savage (1932), 
and Hoopla (1933). 


bow and arrow The bow and arrow, in many varia- 
tions, has been used by most civilizations. The first ar- 
chery equipment, it is believed, was made from wood and 
hide; the earliest specific information, however, comes 
from Paleolithic knapped-flint arrowheads and, much 
later, cave paintings of bowmen. Assyrian archers (700 
Bc) were renowned for their excellent organization, strong 


bows, and iron-tipped arrows. The Persians (600 sc) | 
added a new dimension to warfare with the use of mount- ` 


ed archers. The bow was a principal weapon in warfare 
until eclipsed by firearms in the 15th century; it is still 
the primary arm of primitive peoples today. 

Bows are constructed in three basic forms: a self-bow 
is made of one homogeneous piece of material; a built 
bow is made of joined pieces of the same material; and a 
composite bow is made of different materials. The best- 
known bow-form is the Welsh, or English, longbow. As tall 
as a man, it revolutionized medieval warfare because it 
could fire heavy arrows with deadly accuracy at targets 
more than 180 m (600 ft) distant. It was so well de- 
signed that it remained in use, virtually unchanged, as a 
sporting bow until the 1930s. 

A popular European variation was the crossbow, hori- 
zontally mounted in a stock (tiller), which was aimed and 
fired much like a rifle. Because of its mechanical advan- 
tage, the crossbow permitted smaller men to fire to great- 
er ranges. 

Most modern bows are of composite construction—the 
handle riser may be wood, aluminum, or magnesium, and 
the bow limbs are made of wood and fiberglass, some- 
times with graphite or carbon as well. 

Arrows vary considerably in size, use, and construc- 
tion. Modern arrow shafts are almost always made of alu- 
minum tubing. (See ARCHERY.) 


Bowdler, Thomas [bowd’-lur] 
Thomas Bowdler, b. July 11, 1754, d. Feb. 24, 1825, 
edited the Family Shakespeare (1818), removing “those 
words and expressions... which cannot with propriety be 
read aloud in a family.” He also expurgated the O/d Tes- 
tament (1822) and Gibbons’s Decline and Fall of the Ro- 
man Empire (1826). Although Bowdler’s editions were 
popular, he was ridiculed because of the extremes to 
which he went. “Bowdlerizing” now denotes expunging 


work to such a degree that the spirit of the original is lost. | 


Bowdoin, James [boh’-duhn] James Bowdoin, b. 
Boston, Aug. 7, 1726, d. Nov. 6, 1790, was a leader of 


The English editor | 





— 
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resistance to British rule in Massachusetts before and 
during the American Revolution. A Boston merchant, he 
served (1779-80) as president of the Massachusetts 
Constitutional Convention. As governor (1785-87) of the 
state, he suppressed SHAYS’s REBELLION. 


Bowell, Sir Mackenzie [boh’-uhl] Sir Mackenzie 
Bowell, b. Dec. 17, 1823, d. Dec. 10, 1917, was prime 
minister of Canada. Elected to the Canadian House of 
Commons as a Conservative in 1867, he later served 
(1892-1906) in the Canadian Senate. Bowell was cho- 
sen to succeed John S. THOMPSON aS prime minister in 
1894, but was unable to provide strong party leadership. 
After numerous cabinet resignations, he resigned in 1896. 


Bowen, Elizabeth [boh’-uhn] Elizabeth Dorothea 
Cole Bowen, b. Dublin, Ireland, June 7, 1899, d. Feb. 
22, 1973, was a writer whose hallmark was perceptive, 
delicate characterization. Bowen was raised among the 
Anglo-Irish gentry and wrote primarily about the upper- 
middie class. Having already published Encounters 
(1923), a book of short stories, she established herself as 
a novelist with The Hote/ (1927), in which she drew on 
her experiences as a governess to her young cousins dur- 
ing a stay at an Italian hotel. This was followed by Jo the 
North (1932); The Cat Jumps (1934), another collection 
of short stories; The House in Paris (1935); and The 
Death of the Heart (1938), a sensitive story of betrayed 
innocence. After another volume of short fiction, /vy 
Gripped the Steps (1946), Bowen published The Heat of 
the Day (1949), a spy novel. Among her later novels are A 
World of Love (1955), The Little Girls (1964), and Eva 
Trout (1969). 


bowerbird Bowerbirds are medium-sized birds known 
for the elaborate bowers, or display areas, that males 
build for courtship and mating. About 18 species, in the 
family Ptilonorhynchidae and closely related to birds of 
paradise, are found in New Guinea and Australia and on 
adjacent islands. The males in many species have ornate, 
colorful plumage. Those species with less-ornate plumage 


The tooth-billed 
bowerbird is named 
for its deeply 
notched bill. The 
bird, which is 23 
cm (9 in) long, is 
found in the 
forested uplands of 
northeastern 
Australia. 





typically build the most elaborate bowers to attract the 
females. 

The bowers may be large; the bower of the golden 
bowerbird, Prionodura newtoniana, for example, may be 
up to 2.7 m (9 ft) high. Many are intricately designed 
with pillars, moss-covered floors, and roofs woven from 
vines. Some species use leaves or bark to apply a paint of 
saliva and ground bark or dirt to the inner walls of the 
bower. The bowers may also be decorated with snail 
shells or bright fruits that the male gathers. The female 
constructs the cup-shaped nest in a tree away from the 
bower and incubates the one to three eggs. 


Bowery, The The Bowery is a street in New York 
City’s lower Manhattan, named bouwerie (“farm”) by ear- 
ly Dutch settlers because it led to the farm of Gov. Peter 
Stuyvesant. By the 1820s, when the Bowery had become 
New York’s theatrical district, it was simultaneously dete- 
riorating into a slum, as thousands of immigrants were 
packed into the area. It later became a skid row populat- 
ed by derelicts. 


bowfin [boh’-fin] The bowfin, Amia catva, is the sole 
surviving species of a fish family, Amiidae, that flourished 
during the Mesozoic and Cenozoic eras. It lives in the 
fresh waters of eastern North America. Bowfins are long 
bodied, with a long dorsal fin; using their air bladder as a 
lung, they can survive as long as one day out of the water. 
They feed on fish, frogs, and invertebrates. Once classi- 
fied with the gar in the superorder Holostei of lower 
bony fishes, the bowfins are now placed by some au- 
thorities in the superorder Teleosti of higher bony fishes 
(see FISH). 


Bowie, David [boh’-wee] David Bowie is the stage 
name of the British actor, singer, and songwriter David 
Robert Jones, b. Jan. 8, 1947. He gained fame in the 
early 1970s, combining his talents in rock-music produc- 
tions that often used science-fiction themes, and starred 
himself in various androgynous personae. Following years 
of experimenting with his image and art, Bowie emerged 
in the 1980s as a versatile and powerful, if more con- 
ventional, musical showman. His film appearances in- 
clude The Man Who Fell to Earth (1976), Merry Christ- 
mas, Mr. Lawrence (1983), and Labyrinth (1986). He 
has also starred on Broadway. 


Bowie, James [boo’-ee] James Bowie, b. Logan 
County, Ky., 1796, was a hero of the Texas Revolution. 
He early joined the revolutionary forces and was made 
commander, with William B. Travis, of the ALAMo in San 
Antonio (February 1836). He soon fell ill, leaving Travis 
in sole command during the siege by the Mexicans. He 
was killed when the Alamo fell, on Mar. 6, 1836. He is 
often credited with inventing the Bowie knife, a weapon 
widely used on the frontier. 
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Bowles, Chester Chester Bowles, b. Springfield, 
Mass., Apr. 5, 1901, d. May 25, 1986, headed (1929- 
41) his own highly successful advertising firm before be- 
ginning a long career in public service during World War 
Il. In 1943 he became director of the Office of Price Ad- 
ministration, and he served on the War Production Board 
(1943-46). Elected Democratic governor of Connecticut 
in 1948, he was the first to set up a State Commission on 
Civil Rights. Bowles was also a U.S. representative 
(1959-61), ambassador to India and Nepal (1951-53), 
and to India (1963-69). His writings include Ambassa- 
dor's Report (1954). 


Bowles, Jane Auer [bohlz] Jane Auer Bowles, b. 
New York City, Feb. 22, 1917, d. May 4, 1973, wrote 
eccentric, haunting fiction. In a novel, Two Serious La- 
dies (1943), a play, /n the Summer House (1954), and a 
group of seven short stories, Plain Pleasures (1966), she 
proved an original, spare stylist whose wit and subtle in- 
sights could consistently surprise her readers. From 1947 
she lived abroad, mostly in Tangier, with her husband 
Paul Bowles. 


Bowles, Paul The writer Paul Bowles, b. New York 
City, Dec. 30, 1910, first had a career as a composer. 
After studying with Virgil Thomson and Aaron Copland, he 
wrote opera, orchestral pieces, and film scores. In 1952, 
Bowles moved to Tangier, Morocco, and began to write 
novels, such as The Sheltering Sky (1949), The Spider’s 
House (1955), and Points in Time (1982), and short 
stories that explore the harsh incongruities between prim- 
itive and modern life. 


Bowles, Samuel, Ill Samuel Bowles lll, b. Spring- 
field, Mass., Feb. 9, 1826, d. Jan. 16, 1878, became 
editor of the Springfield (Mass.) Republican in 1844 
when he persuaded his father, the publisher of the 
Weekly Republican, to produce a daily edition. He then 
helped it become one of the most widely circulated pro- 
vincial newspapers in the country. In 1855 he denounced 
political favoritism and was in the vanguard of a move- 
ment away from partisan reporting toward more objective 
coverage. Bowles led an unsuccessful effort by the liberal 
Republicans, or “mugwumps,” to oppose President 
Grant’s reelection in 1872. 


bowling Bowling, sometimes called tenpins, is an in- 
door game played on a polished wooden floor (or alley) by 
individuals or teams. Although most popular in the Unit- 
ed States, bowling is also, sometimes in different ver- 
sions, well known around the world. (See also BOCCIE; 
LAWN BOWLS; SKITTLES.) 

Rules and Object. in the U.S. game, contestants roll 
balls, which have two or, commonly, three finger holes for 
gripping, toward ten 15-in. (38.1-cm) wooden pins. The 
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The ball used in tenpin bowling is gripped with the thumb, middle finger, 
and ring finger (1, 2). The bowler takes a position on the alley behind the 
approach area (3), then moves forward and releases the ball before reaching 
the foul line (4). Two sets of guide marks (5, 6) aid in lining up the shot. If 
the delivery is made too far on either side, the ball will fall into a gutter (7). 
Proper form (8) for three common deliveries (A, B, C) is shown. 


pins are arranged in triangular formation, with the head- 
pin 60 ft (18.3 m) from a foul line. The balis, made of 
hard rubber or plastic, are 8.5 in. (21.6 cm) in diameter 
and must not weigh more than 16 Ib (7.26 kg). The 
bowler, who rolls the ball underhand, has a runway at least 
15 ft (4.57 m) long from which the ball may be released. 

A bowling game is divided into 10 frames; the object 
of the game is to knock down all of the pins on the first 
or, if necessary, the second of the 2 rolls allowed in each 
frame. Each pin that is knocked down counts as 1 point. 
Knocking down all the pins with the first ball is called a 
strike and is scored as 10 points plus a bonus determined 
by the total points gained in the next 2 rolls. If a bowler 
should continue to roll only strikes throughout the game 
(a total of 12 attempts, because 2 bonus tries are allowed 
after the final strike), the result would be a rare “perfect 
game” of 300 points. If 2 deliveries are needed to knock 
down all of the pins in a frame, the outcome is called a 
spare. A bowler is then awarded 10 points plus a bonus of 
the score on the next roll. If a spare is made in the final 
frame, one extra roll is allowed, and the number of pins 
on that roll is added to the score. For a novice bowler, a 
score of 120 or so is considered good. A regular partici- 
pant considers an average of 160 to 180 quite good. Top 
professionals average more than 200. 

History. Objects used for a game similar to bowling, 
which date from 5200 sc, were found in the tomb of a 
young Egyptian boy. In the 3d and 4th centuries, bowling 
in Europe was a religious ceremony; participants tried to 
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hit the pin, or kegel (hence the word kegling for bowling), 
in order to be judged free of sin. The game of ninepins 
was taken to America by Dutch colonists in the 17th cen- 
tury. The introduction of the tenth pin to the game is 
popularly believed to be the result of an effort to circum- 
vent laws against ninepins, which had been passed be- 
cause of widespread gambling in the 1800s. An outdoor 
game for most of its history, indoor bowling became pop- 
ular in the mid-19th century. 

Organization. The American Bowling Congress (ABC; 
1895) is the men’s governing body for tenpins. The ABC 
standardized rules and the scoring method, and it also 
organized the first U.S. national bowling tournament, in 
1901. Each year the ABC sponsors national competitions 
for its members. 

The Women’s International Bowling Congress (WIBC) 
was founded in 1916. The Professional Bowlers Associa- 
tion was organized in 1958 to promote exhibitions and 
arrange major tournaments. Interest in bowling, particu- 
larly in the United States, had its major spurt after World 
War II. 

Outstanding Participants. Don CARTER, named Bowler of 
the Year six times, was the greatest of the post-World War 
Il stars and a legendary figure in modern bowling. Dick 
WEBER and more current standouts, such as Don Johnson, 
Earl ANTHONY, and Mark Roth, are almost as impressive. 
Ned Day and Andy Varipapa—the latter known for his 
trick bowling—were the best of the old-time stars. The 
most successful woman bowler was Marion LADEWIG, 
named Woman Bowler of the Year nine times between 
1950 and 1963. 


Bowman, Isaiah [boh’-muhn] Isaiah Bowman, b. 
Waterloo, Ontario, Dec. 26, 1878, d. Jan. 6, 1950, was 
an American geographer and educator. He taught at Yale 
University from 1905 to 1915, during which time he led 
two expeditions to South America. 

From 1915 to 1935, Bowman was director of the 
American Geographical Society and from 1935 to 1948 
president of The Johns Hopkins University. Active in na- 
tional and international geographic organizations, he also 
wrote numerous books. 


box turtle The box turtle is any member of the reptile 
genus Terrapene, family Emydidae, and is found in the 
eastern and central United States, northern Mexico, and 
the Yucatán. Box turtles are small, generally less than 18 
cm (7 in); all are terrestrial except for the Coahuilan box 
turtle, 7. coahuila, which lives along watercourses and is 
semiaquatic. The turtles eat a variety of foods, including 
mushrooms, insects, earthworms, slugs, snails, and 
blackberries. Both lobes of their lower shells have a com- 
mon hinge that enables the turtles to close their shells 
tightly. Instances of box turtles living 40 to 50 years have 
been recorded, and a few exceptional individuals may live 
more than 100 years. 

The eastern box turtle, 7. carolina, ranges over much 
of the eastern United States. It is essentially a woodland 


species. The ornate box turtle, 7. ornata, another com- 
mon species, prefers more open regions and Is found in the 
central United States from South Dakota to south Texas. 


boxer The boxer is a medium-sized, compact but 
powerful dog with a distinctive head; cropped ears and a 
docked tail are required for show purposes. It combines 
courage and stamina with intelligence, fearlessness, agil- 
ity, and strength. The boxer measures approximately 53.3 
to 63.5 cm (21 to 25 in) high at the shoulder and weighs 
about 29.5 kg (65 Ib), with little or no trace of fat. The 
short, shiny, smooth coat is red or fawn, of varying 
shades, or brindle with white markings on the feet, chest, 
and head. First bred in Germany during the 19th century, 
the boxer is a relative of all the bulldog breeds. Virtually 
unknown before World War II, by the mid-1950s the 
breed was among the most popular. Although still well 
known, It is no longer as popular. 






The boxer, a muscular dog, is named for its 
habit of boxing with its front paws during a fight. 
It is used as a guide dog for the blind and by 
police and security guards. 


Boxer Uprising The Boxer Uprising (also known as 
the Boxer Rebellion) was a violent movement by the Chi- 
nese people in 1898-1900 to rid their country of for- 
eigners and foreign influences. It was spearheaded by 
militia units in the north called Yihe Quang (“righteous 
harmony fists”); this name resulted in the label Boxers in 
the foreign press. 

Encouraged by Dowager Empress Cixi (Tz’u-hsi), the 
Boxers rampaged throughout the land, killing foreigners 
as well as Christian Chinese and other Chinese with ties 
to foreigners. The climax came when an international 
force of British, French, German, Japanese, Russian, and 
U.S. troops entered Beijing in August 1900 to lift the 
siege of the foreign legations there. The imperial court 
fled to Xi’an (Hsi-an). Under the subsequent protocol of 
September 1901, China was forced to pay a punitive in- 
demnity and to yield to several new foreign demands, no- 
tably the right to station troops in Beijing at the legations 
and along the route to the sea. 
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boxing Boxing, often called “the manly art of self-de- 
fense,” IS a Sport in which two competitors try to hit each 
other with their glove-encased fists while trying to avoid 
each other’s blows. A fight is divided into a specified 
number of rounds, usually 3 minutes long, with 1-minute 
rest periods between rounds. 

Rules. Amateur fights consist of 3 rounds, profession- 
al fights from 4 to 12 rounds. The recognized length of 
championship fights is usually 12 rounds. In most coun- 
tries, except what was formerly the Communist bloc of 
nations, professional boxing is the more popular version, 
but the rules vary because there is no true governing 
body. Even in the United States, boxing regulations vary 
from state to state. 


(Left) Muhammad Ali scores with a left 
hook to the head of Joe Frazier during 
their 1975 bout, dubbed the “Thrilla’ in 
Manila.” (Below) John L. Sullivan (right) 
met Jake Kilrain in 1889 to determine the 
world’s heavyweight championship. The 
fight was staged at a secret ring site in 
Mississippi because bare-fisted prize- 
fights were illegal in all 38 states. The 
match, which Sullivan won by a knockout 
after 2 hr 16 min, was the last bare- 
knuckle title bout sanctioned by ring 
authorities. 





In all boxing, however, winners are determined either 
by a decision of the judges (who keep points or round vic- 
tors on a scorecard as the fight progresses), the referee, or 
both. The winner also may be decided by a knockout, in 
which one rival is sent to the floor by a punch and cannot 
get up within 10 seconds. A doctor or referee can declare 
the boxer injured or defenseless even if there is no knock- 
down. A tied or even match is ruled a draw. 

The boxing ring is actually a square, 12 to 20 ft (3.7 
to 6.1 m) on each side and enclosed on each side by 
three or four ropes. Gloves have been worn by boxers as a 
general practice since 1892. Gloves are made of leather, 
have no finger holes except for the thumb, and weigh 
from 8 oz (227 g) for amateur bouts down to 6 oz (170 g) 
for professional and all title bouts. 


(Left to right) Jack Johnson, the first black fighter to hold the modern heavyweight championship, lost his crown in 1915 to Jess Willard in 
a match he claimed to have thrown. Jack Dempsey, a brawling champion, attracted the first million-dollar gate in the sport's history. Joe 
Louis, who held the championship from 1937 to 1949, defended his title 25 times, a record that still stands. Rocky Marciano, who won 
the title from “Jersey Joe” Walcott in 1952, was the only heavyweight champion to retire undefeated. 
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Early History. Different eras of the sport have been dis- 
tinguished by the use or nonuse of fist coverings. The an- 
cient Greeks believed fistfighting was one of the games 
played by the gods on Olympus; thus it became part of 
the Olympic Games in about 688 Bc. Homer has a refer- 
ence to boxing in the //iad. During Roman times, boxers 
fought with leather bands around their fists for protection 
and sometimes wore metal-filled, leather hand coverings 
called cesti, resulting in bloody, often duel-to-death, bat- 
tles. Boxing diminished after the fall of Rome. It was re- 
vived in the 18th century in England and became espe- 
cially popular during the championship reign of James 
Figg, who held the heavyweight title from 1719 through 
1730. Boxing became a workingman’s sport during the 
Industrial Revolution as prizefights attracted participants 
and spectators from the working class. Organization was 
minimal at first, and the bouts resembled street fights. 

The second heavyweight champion, Jack Broughton of 
England, drew his own set of rules for his own fights, and 
these were recognized in 1743. They outlawed some of 
the gorier aspects that the sport had acquired, such as 
hitting below the beltline. Instead of a ring of specta- 
tors—hence, the name ring—Broughton insisted upon a 
squared-off area. His rules governed what is known as the 
“pareknuckle era.” 

Modern Era. In 1866 the marquess of Queensberry 
gave his support to a new set of rules, which were named 
in his honor. These rules limited the number of 3-minute 
rounds, eliminated gouging and wrestling, and made the 
use of gloves mandatory. Bareknuckle bouts did not cease 
immediately but did begin to decline. A new era dawned in 
1892, when James J. Corset defeated the last of the great 
bare-fisted fighters, John L. SULLIVAN, under the new rules. 

With the growing popularity of boxing, especially in the 
United States, weight classes other than the unlimited 
heavyweights emerged. Currently, there are eight major 
professional divisions: flyweight (up to 112 !b/ 50.8 kg); 
bantamweight (118 Ib/53.5 kg); featherweight (126 I!b/ 


Sugar Ray Robinson (left) won the middleweight championship on 
five different occasions. In 1938, Henry Armstrong (right) simulta- 
neously held championships in three divisions—featherweight, 
lightweight, and middleweight. 





HEAVYWEIGHT BOXING CHAMPIONS 


1882-92 John L. Sullivan 1956-50 Floyd Patterson 
1892-97 James J. Corbett 1959-60 Ingemar Johansson 
1897-99 Bob Fitzsimmons 1960-62 Floyd Patterson 
1899-1905 James J. Jeffries 1962-64 Sonny Liston 
1905-06 Marvin Hart 1964-67 Muhammad Ali 
1906-08 = Tommy Burns 1968-70 = Jimmy Ellis* 
1908-15 Jack Johnson 1968-73 Joe Frazier 
1915-26 Jack Dempsey 1973-74 George Foreman 
1926-28 Gene Tunney 1974-78 | Muhammad Ali 
1928-30 None 1978 Leon Spinks* 
1930-32 Max Schmeling 1978 Ken Norton” 
1932-33 Jack Sharkey 1978-79 Muhammad Ali* 
1933-34 Primo Carnera 1978-85 Larry Holmes 
1934-35 Max Baer 1985-86 Michael Spinks 
1935-37 James J. Braddock 1986-90 Mike Tyson 
1937—49 Joe Louis 1990 Buster Douglas 
1949-51 Ezzzard Charles 1990- Evander Holyfield 
1951-52 Joe Walcott 

1952-56 Rocky Marciano 


NOTE: Champions not universally recognized are designated * (World Boxing Association 
title) or ‘ (World Boxing Council title). First , Holmes was WBC champion, then (1983) Inter- 
national Boxing Federation champion. Since 1979 there have been various titleholders, but 
Holmes, Spinks, and Tyson were considered by most experts to have the most legitimate 
claims to the championship. 


57.2 kg); lightweight (135 |b/61.2 kg); welterweight 
(147 |b/66.7 kg); middleweight (160 !b/72.6 kg); light 
heavyweight (175 |b/79.4 kg); and heavyweight (unlimit- 
ed). In recent years there has been some recognition of 
Junior weights, or between-weights, such as junior light- 
weight and cruiserweight. 

Because of its violent nature and its identification with 
betting, boxing has had a controversial history. Despite 
periodic efforts to outlaw the sport—including a condem- 
nation by the American Medical Association in 1984— 
boxers are internationally famous, particularly heavy- 
weight champions. Among the best heavyweights have 
been Muhammad Att, Jack Dempsey, Jack JOHNSON, Joe 
Louis, Rocky Marciano, Gene TUNNEY, Corbett, and Sulli- 
van. Outstanding champions in the lighter weights have 
included Benny Leonard, Mickey WALKER, Barney Ross, 
Henry ARMSTRONG, and Sugar Ray ROBINSON. 

Asia and Latin America have produced many champi- 
ons in recent years in the lower weights; the Communist 
bloc has done very well in the Olympics. 


boxwood Boxwoods, genus Buxus, are any of several 
ornamental, evergreen shrubs or small trees in the box 
family, Buxaceae. They are used for hedges and in topiary 
gardens. The flowers are insignificant; the leaves are at- 
tractive, small, and leathery. The English use the term 
box rather than boxwood. Native to southern Europe, 
northern Africa, and western Asia, B. sempervirens was 
brought by early settlers from Europe to American colo- 
nial gardens. In the mid-19th century, B. microphylla was 
brought to America from Japan. The numerous varieties 
of the two species differ mainly in their size and hardi- 
ness during cold winters and warm summers. The wood’s 
fine-grained, smooth texture and weight make it an ideal 
Surface for wood engraving. 
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Boy Scouts see SCOUTING 


Boyce, William William Boyce, b. 1710, d. Feb. 7, 
1779, was an English composer and organist, influential 
in the transition from baroque to classical style. Boyce 
served as choir singer and then as organist in several im- 
portant London churches. He was Master of the King’s 
Music from 1755. 

After 1768, Boyce devoted himself to compiling and 
publishing the volumes of Cathedral Music, a project 
originally begun by his teacher Maurice Greene. This col- 
lection was important in preserving the music of British 
composers of the preceding two centuries, in furnishing the 
repertory of English choirs, and in establishing the British 
choral tradition. Boyce composed symphonies, chamber 
music, anthems, services, and music for the stage. 


boycott A boycott is a concerted action to isolate eco- 
nomically or socially an individual, group, or nation in or- 
der to express disapproval or to coerce change. It takes its 
name from Charles Boycott, an English estate manager, 
whose rent-collection tactics in the 1880s so enraged 
Irish tenants that they refused to harvest crops for him. In 
the United States the boycott is most often used in labor 
disputes; businesses and consumers, however, also use it 
in efforts to reduce prices or to protest against a company 
or nation’s policies. 

Labor boycotts fall into two basic categories. A prima- 
ry boycott puts pressure directly on the employer with 
whom a union is engaged in dispute. The most common 
form of primary boycott is the STRIKE. In a secondary boy- 
cott the pressure is on an employer or employees who are 
not immediate parties to a dispute. The secondary boy- 
cott is prohibited in the United States under the Labor- 
Management Relations Act. A boycott may be accompa- 
nied by a BLACKLIST of persons or companies to be dis- 
criminated against. A well-known modern boycott was the 
7-year United Farm Workers’ boycott of grapes and let- 
tuce produced by California growers. 

The boycott is also used in international relations and 
is often confused with an EMBARGO, which bans the export 
of goods to a foreign country. Examples of international 
boycotts are the refusal by Americans to buy British goods 
after the Stamp Act of 1765 and the refusal of the Chi- 
nese to buy U.S. goods in 1905 because of U.S. immi- 
gration policies excluding Chinese. 


Boyd, Belle Belle Boyd, b. Martinsburg, Va., May 9, 
1843, d. June 11, 1900, was a Confederate spy in the 
U.S. Civil War who operated in the Shenandoah Valley of 
Virginia. Jailed twice but freed for lack of evidence, she 
went to England in 1864, reportedly to deliver messages 
to Confederate agents there. In 1866 she began acting, 
appearing in New York in 1868. 


Boyer, Charles [bwah-yay'] A French screen actor | 
known for his velvet voice, Charles Boyer, b. Aug. 28, 
1899, d. Aug. 26, 1978, made his international reputa- 


tion in the lushly romantic Mayerling (1936). He took the 


leads in such Hollywood films as The Garden of Allah © 
(1936), Tovarich (1937), Conquest (1937), Algiers 
(1938), Love Affair (1939), All This and Heaven Too 
(1940), and Gaslight (1944). Two of his best roles were 
in the French films The Earrings of Madame de. . . 
(1952) and Stavisky (1974). 


Boyer, Jean Pierre [bwah-yay’] Jean Pierre Boyer, 
b. 1776, d. July 9, 1850, was president of the Haitian 
republic from 1818 to 1843. A free mulatto, he fought 
with Haitian revolutionary forces in 1792. After a period 
in France, he returned (1802) with the French army of 
Charles Leclerc and helped found (1807) the republic in 
the south. Succeeding Alexandre Sabés PETION as presi- 
dent, he gained control of northern Haiti in 1820 and 
conquered Santo Domingo in 1822. His dealings with 
France and his forced-labor practices cost him populari- 
ty, and he was overthrown by a liberal revolution in 
1843. 


Boyle, Kay The American writer Kay Boyle, b. Saint 
Paul, Minn., Feb. 19, 1902, is best known for her short 
stories, many of them written in France in the 1920s and 
"30s and in Germany, where she was a journalist after 
World War Il. The collection Fifty Stories (1980) sum- ` 
marizes her work over those years. Much of Boyle’s writ- 
ing reflects her political concerns; for example, the novel 
The Underground Woman (1975) draws on her experi- ` 
ences as a teacher at San Francisco State College during 
the 1960s. In 1968 she published the joint autobiogra- 
phy Being Geniuses Together (repr. 1984), which com- 
bines the Paris memoirs of the publisher Robert McAlm- — 
on with her own. Words That Must Somehow Be Said: 
The Selected Essays of Kay Boyle, 1927-84 was pub- ~ 
lished in 1985. | 


Boyle, Robert The English natural philosopher and | 
chemist Robert Boyle, b. Jan. 25, 1627, d. Dec. 30, | 
1691, made important contributions to experimental 
chemistry and is known for his ideal GAS taw, subse- 
quently termed Boyle’s law. Boyle was born into an afflu- 
ent English aristocratic family and received a convention- 


al gentleman’s education. He became interested in med- — 


icine and the new science of Galileo and studied chemis- 
try. Boyle was a founder and an influential fellow of the 
Royal Society, was continuously active in scientific af- 
fairs, and wrote prolifically on science, philosophy, and 
theology. 

Boyle’s earliest publication was on the physical prop- 
erties of air, from which he derived his law that the vol- 
ume of a given amount of a gas varies inversely with pres- 
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sure. His work in chemistry was aimed at establishing it 
as a rational theoretical science on the basis of a mecha- 
nistic theory of matter. Boyle was a skillful experimenter 
who insisted that experimentation was an essential part of 
scientific proof, an approach that influenced Sir Isaac 
NeEwTon and the methodology of many later scientists. 


Boys & Girls Clubs of America The Boys & Girls 
Clubs of America (known as Boys Clubs of America until 
1990) is a national federation of clubs that provide af- 
terschool sports, recreations, vocational training, and job- 
finding skills to boys and girls primarily In urban areas. 
The movement began in 1860 with the founding of a club 
in Hartford, Conn., and in 1906 a national organization 
was formed. Today, about 1,100 clubs exist, each with a 
full-time professional staff. Total membership is about 
1.3 million youths. 


Boys Town Boys Town, located near Omaha, Nebr., 
is a community for neglected and homeless boys. It was 
founded (1917) by Father Edward Joseph FLANAGAN, who 
started with five youngsters in an old, rented house and, 
over the years, built a 567-ha (1,400-acre) community 
that was incorporated as a village in 1936. Self-governing 
and nonsectarian, Boys Town is supported in part by vol- 
untary contributions. The Omaha Boys Town cares for 
over 500 boys and (since 1984) girls, who live in home 
settings and have available a range of educational facili- 
ties and health and counseling services. Boys Town also 
operates programs in several other states. 


boysenberry The boysenberry, Rubus ursinus lo- 
ganobaccus, family Rosaceae, is a thorny, trailing shrub 
that is cultivated for its tart reddish black fruit. Closely 
related to the BLACKBERRY, though the fruit is slightly larg- 
er, it is grown primarily in the Pacific Coast region of the 
United States. 


Bozeman Trail [bohz'-muhn] First traveled by John 
M. Bozeman in 1863-65 as a shorter route to the gold 
fields in southwestern Montana, the Bozeman Trail fol- 
lowed the OREGON TRAIL from Julesburg, Colo., to south- 
eastern Wyoming, where it branched northward around 
the Big Horn Mountains and west to Bozeman and Virgin- 
ia City. The U.S. Army fortified the trail, but the Sioux 
Indians, under Chief Reo Cloup, fought this intrusion into 
their land, and in 1866 they annihilated a party of 82 
soldiers under Capt. William J. Fetterman. Because of 
this resistance and a more direct route offered by the 
Union Pacific Railroad, the government had abandoned 
the trail by 1868. 


Brabant, Duchy of [brah-bahnt’] The Duchy of 
Brabant in the Low Countries was a wealthy agricultural 
and manufacturing province from the 11th to the 18th 
century, around which the modern country of BELGIUM 
was formed. It included the modern Belgian provinces of 
Brabant and Antwerp as well as the Dutch province of 
North Brabant. 

In 1430 the duchy became a possession of the French 
ducal house of BuRGUNDY. Under the Burgundian rulers, 
whose dynasty merged with the HaBsBuRGs in 1482, Bra- 
bant became the dominant province of the Netherlands. 
The DutcH REVOLT against the Spanish Habsburgs in 
1568 led to the loss of the northern Brabant to the Dutch 
Republic. In the 18th century, Brabant was the center of 
resistance to the Austrian Habsburgs. 


brachiopod [brak’-ee-oh-pahd] Brachiopods are bi- 
valved marine invertebrates that constitute a separate 
phylum, Brachiopoda. Brachiopods were prominent 
SHELLFISH in many continental-shelf sea environments for 
about 250 million years, from the Ordovician into the 
Permian Period. In the Cambrian Period, some were 
prominent in near-shore environments. Since the end of 
the Paleozoic Era, clams appear to have been the promi- 
nent marine benthic bivalved animal in environments 
previously inhabited by brachiopods. Today brachiopods 
are found in many habitats in nearly all of the shelf seas. 
Brachiopod SHELLS—known as lamp shells because they 
resemble ancient Roman oil lamps—are frequently col- 
lected. In some places, brachiopods are used for food. 

The two shells of a brachiopod are dissimilar. About 
two-thirds of the shell interior is occupied by a tentacle- 
bearing arm. This organ functions essentially as a pump, 
bringing in oxygenated water and food particles and gen- 
erating currents that take away wastes. Most brachiopods 
are attached by a fleshy, muscular stalk to the sea floor 
for most, if not all, of their life. The body cavity is hollow, 
containing a rudimentary digestive system and some kid- 
neylike organs. Brachiopods lack discrete respiratory and 
circulatory systems. 


Brachiosaurus [brak’-ee-oh-sohr-uhs] One of the 
largest of the herbivorous sauropod Dinosaurs, Brachio- 
saurus (Greek: brachion, “arm”; sauros, “lizard”) was 
about 21 m (70 ft) long, 12 m (40 ft) high, and weighed 
an estimated 78 metric tons (more than 170,000 Ib). 
Possibly amphibious, it may have sought deep waters to 
avoid predators and to feed. Specimens were first found 
in Colorado, in Jurassic rocks (see GEOLOGIC TIME), and are 
now also known from Europe and Africa. As in other sau- 
ropods, the head was relatively small; the neck, however, 
was much longer and the tail was shorter than is usual in 
this suborder. The forelimbs were unusually long, as the 
name suggests. A spectacular articulated skeleton from 
Tanzania is on exhibit at the Berlin Museum. (See art 
page 264). 
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Bracken, John John Bracken, b. Ellisville, Ontario, 
June 22, 1883, d. Mar. 18, 1969, was a Canadian poli- 
ticlan who was premier of Manitoba from 1922 to 1943 
and then leader of the national Progressive Conservative 
party until 1948. In Manitoba, where he headed the pro- 
vincial Farmers’ Progressive party, Bracken’s administra- 
tion was known for economy and for faithfulness to its ru- 
ral supporters. Chosen national party leader at the Pro- 
gressive Conservatives’ 1943 convention, Bracken served 
in Canada’s House of Commons from 1945 to 1949. 


Bradbury, Ray A science-fiction writer, Ray Brad- 
bury, b. Waukegan, Ill., Aug. 22, 1920, is recognized as 
an innovator in that genre. The Martian Chronicles 
(1950), The Illustrated Man (1951; film, 1969), and 
Something Wicked This Way Comes (1962; film, 1983) 
are classic evocations of one of his principal themes: the 
beautiful but dangerous power of the imagination. His 
Fahrenheit 45] (1953; film, 1966) is essentially a novel 
of social criticism, and Dandelion Wine (1957) is a nos- 
talgic return to a small American town in the 1920s. 
Bradbury's collected short stories were published in 
1980. He has also written stage and screenplays, verse, 
and children’s literature. 


Braddock, Edward Gen. Edward Braddock, b. 
1695, d. July 13, 1755, was a British commander in the 
FRENCH AND INDIAN WAR whose unexpected defeat near the 
Forks of the Ohio in 1755 raised doubts about the effec- 
tiveness of British regulars in American warfare. He had 
been an officer in the Coldstream Guards from 1710 to 
1753; in 1754, after the outbreak of fighting between 
British colonists and the French, he was promoted to 
general and commander in chief for North America. 


Brachiosaurus, one of the largest dinosaurs, lived from 140 to 165 
million years ago. Much larger than the modern African elephant, 


In June 1755, Braddock led an advance from Virginia 
westward through mountainous wilderness to capture 
ForT DUQUESNE. He was not the stupid Redcoat of later 
American tradition and did take precautions against sur- 
prise, but he lacked full appreciation of the intricacies of 
wilderness warfare. On July 9, 1755, only 13 km (8 mi) 
from the objective, Braddock’s advance force suddenly 
encountered and was routed by a force from Fort Du- 
quesne, the general himself receiving a mortal wound. 


Bradford (city) Bradford (1988 est. pop., 464,100) Is 
an industrial city in northern England just west of Leeds 
in West Yorkshire. A leading producer of woolen fabrics 
Since the Middle Ages, the city now manufactures syn- 
thetic fabrics, machinery, and automobiles as well. A 
large raw-wool market is also located there. The 15th- 
century church of Saint Peter is well known, as Is the 
University of Bradford (1966). 


Bradford (family) The Bradfords were a family of print- 
ers in colonial New York and Philadelphia. William Brad- 
ford, b. Leicestershire, England, May 20, 1663, d. New 
York City, May 23, 1752, immigrated to Philadelphia in 
1685, where he became Pennsylvania’s first printer. He 
weathered intermittent governmental suppression until 
1693, when he became crown printer in New York. There 
he printed the first record of American legislative pro- 
ceedings (1695), New York colony’s first paper currency 
(1709), and its first newspaper (1725). 

His son, Andrew Bradford, b. Philadelphia, 1686, d. 
Nov. 24, 1742, established his own press in Philadelphia 
and, in 1719, Pennsylvania’s first newspaper, the Amert- 


can Weekly Mercury, which rivaled Benjamin Franklin's — 


Gazette. His short-lived American Magazine (1741) Is 
considered the first colonial magazine. 
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Andrew’s nephew, William Bradford, b. New York City, 
Jan. 19, 1721, d. Sept. 25, 1791, was known as the pa- 
triot printer. His Pennsylvania Journal, or Weekly Adver- 
tiser (founded 1742) criticized the 1765 Stamp Act and 
urged unification of the colonies. William’s son, Thomas 
Bradford, b. Philadelphia, May 4, 1745, d. May 7, 1838, 
edited the Pennsylvania Journal with his father until 
1778, when he assumed full control. He founded (1797) 
the Merchants’ Daily Advertiser, an early financial bulle- 
tin. In 1798 it became the True American, and it intro- 
duced the nation’s first literary supplement. 


Bradford, William William Bradford, b. Yorkshire, 
England, August 1590, d. May 9 or 19, 1657, was one of 
the leaders of the PILGRIMS who established PLYMOUTH 
Cotony. He was its governor for more than 30 years and 
wrote History of Plymouth Plantation, 1620-1647. 

As a young man, Bradford joined Puritan groups that 
met illegally and was a member of that congregation 
when it separated from the Church of England in 1606. 
He was among the 125 Scrooby separatists who sought 
(1608) sanctuary in Holland. 

When the congregation decided (1617) to seek refuge 
in America, Bradford took major responsibility for arrang- 
ing the details of the emigration. Leaving Holland (July 
22, 1620) for Southampton, his group joined another 
group of English separatists on the MAYFLower, sailing for 
America. 

When John Carver, Plymouth Colony’s first governor, 
died suddenly in April 1621, Bradford was unanimously 
elected to replace him. He was reelected 30 times. In 
1640, Bradford and the group of original settlers known 
as the “old comers” turned over to the colony the propri- 
etary rights to its lands. 

During the period of his governorship, and especially 
during the first few years, Bradford provided the strong, 
steady leadership that kept the tiny community alive. He 
strove to sustain the religious ideals of the founders and 
to keep the colony's settlements compact and separate 
from the larger neighboring colonies. 


Bradlee, Benjamin C. Benjamin Crowninshield 
Bradlee, b. Boston, Aug. 26, 1921, achieved prominence 
when the WASHINGTON Post, under his editorship, helped 
expose the Watergate scandals. He began his career as a 
reporter for the Post (1948-51) and from 1953 to 1965 
was a European correspondent, Washington reporter, and 
Washington bureau chief for Newsweek. Bradlee returned 
to the Post in 1965 as managing editor and became exec- 
utive editor in 1968. He wrote That Special Grace (1964) 
and Conversations with Kennedy (1975; repr. 1984). 


Bradley, A. C. Andrew Cecil Bradley, b. Mar. 26, 
1851, d. Sept. 2, 1935, was among the foremost 
Shakespearean critics of the early 20th century. The 
younger brother of the philosopher F. H. Bradley, he was 
professor of poetry (1901-06) at Oxford. In his most fa- 


mous work, Shakespearean Tragedy (1904), Bradley as- 
serted that tragic character was the crucial element of the 
drama; tragic poetry expressed the redemptive value of 
each character’s suffering. His Oxford Lectures on Poetry 
(1909) influenced much subsequent literary criticism. 


Bradley, Bill William Warren Bradley, b. Crystal City, 
Mo., July 28, 1943, is a former basketball player who 
was elected Democratic senator from New Jersey in 
1978. Bradley rose to fame as a 6-ft 5-in (1-m 96-cm) 
All-American forward at Princeton University (1961-65), 
where he became one of the highest scorers in collegiate 
history (2,503 points; 30.1 per game) and won the 1965 
Sullivan Award as the nation’s outstanding amateur ath- 
lete. He also captained the 1964 U.S. Olympic basket- 
ball team, which won a gold medal. Upon graduation 
Bradley attended Oxford for 2 years as a Rhodes scholar 
before playing professionally (1967-77) with the New 
York Knicks. He was inducted into the Hall of Fame in 
1983. In the U.S. Senate Bradley gained national recog- 
nition as an energy and tax expert. Easily reelected in 
1984, Bradley had an unexpectedly tough race for re- 
election in 1990, a setback attributed to voter displea- 
sure over tax increases in New Jersey. He is the author of 
Life on the Run (1976) and The Fair Tax (1984). 


Bradley, F. H. An English philosopher at Oxford, 
Francis Herbert Bradley, b. Jan. 30, 1846, d. Sept. 18, 
1924, was the most famous metaphysician in the British 
school of absolute IDEALISM. His book Appearance and 
Reality (1893) was widely known and read. 

In Bradley’s metaphysics thought and judgment re- 
quire that one pass beyond immediate experience, and 
such abstraction leads to contradictions. Since everything 
that a person says about the world is riddled with contra- 
dictions, it is mere appearance, not reality. The ABSOLUTE 
is an “all-inclusive and super-relational experience,” in 
which all experiences are transcended. 


Bradley, James James Bradley, b. March 1693, d. 
July 13, 1762, was an English astronomer known chiefly 
for his discovery of the aberration of starlight and the Nu- 
TATION of the Earth. The importance of Bradley’s work lies 
in the extreme accuracy of his observations of stellar po- 
sitions. It was this work that led to his discovery, an- 
nounced in 1729, that certain small changes in the po- 
sitions of stars were due to the combined effect (which he 
called aberration) of the velocity of light and the orbital 
motion of the Earth. That discovery resulted in his later 
detection of the nutation, or nodding, of the Earth’s axis. 
Bradley succeeded Edmund Halley in 1742 as Astrono- 
mer Royal and director of the Royal Greenwich Observa- 
tory. His work there on astrometry laid the cornerstone for 
19th-century astronomy. 
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Omar N. Bradley, a 
5-star general and 
one of the most 
respected Allied 
commanders of 
World War II, led U.S. 
forces in the inva- 
sions of North Africa 
and Sicily, in the 
Normandy landings, 
and in the battle for 
Germany. He later 
served as chairman 
of the Joint Chiefs 
of Staff. 





Bradley, Omar N. Omar Nelson Bradley, b. Clark, 
Mo., Feb. 12, 1893, d. Apr. 8, 1981, was one of the 
ablest U.S. generals of World War IlI. He graduated from 
West Point in 1915 and was commandant of the infantry 
school at Fort Benning, Ga., and leader of the 82d and 
28th divisions before being named commander of the II 
Corps. In this last position he participated in the invasion 
of North Africa, his forces playing a pivotal role in the vic- 
tory in Tunisia in May 1943 as well as the capture of Sic- 
ily in August. 

Bradley possessed the respect and affection of com- 
mon soldiers as well as superiors. He took part in the 
Normandy Invasion in June 1944, and his forces liberat- 
ed Paris on August 25. Promoted to command of the mil- 
lion-man Twelfth Army Group, comprising the First, 
Third, Ninth, and Fifteenth armies, Bradley played a large 
part in helping to defeat the German forces in France, 
Belgium, Luxembourg, Germany, and Czechoslovakia. 
Gen. George C. Marshall called him “the finest army 
group commander in any nation’s ground forces.” 

After World War II, Bradley served as head of the Vet- 
erans Administration (1945-47), Army Chief of Staff 
(1948-49), and chairman of the Joint Chiefs of Staff 
(1949-53). In the last capacity, he supported President 
Harry Truman in relieving Douglas MacArthur as supreme 
Allied commander in Korea. Bradley retired in 1953. 


Bradley, Pat The professional golfer Patricia Ellen 
Bradley, b. Westford, Mass., Mar. 24, 1951, has won 
more money on the Ladies Professional Golf Association 
(LPGA) tour than any player—about $3.4 million. Bradley 
joined the LPGA in 1974. She won the women’s U.S. 
Open in 1981 and had her best year in 1986, winning 
three of the four major tournaments—including the 
LPGA—earning $492,021, and winning the LPGA Player 
of the Year award. 


Bradley, Tom Thomas Bradley, b. Calvert, Tex., Dec. 
29, 1917, became the first black mayor of Los Angeles in 


1973. A former police officer, he practiced law before 
serving on the city council (1963-73). In 1989, Bradley, 
a liberal Democrat, was elected to an unprecedented fifth 
mayoral term. He ran unsuccessfully for the California 
governorship in 1982 and 1986. 


Bradstreet, Anne Anne Bradstreet, b. c.1612, d. 
Sept. 16, 1672, was an American Puritan poet whose 
The Tenth Muse Lately Sprung up in America (1650) was 
the first book of poems written in America. Born in 
Northamptonshire, England, she went to America with 
her husband, Simon, about 1630. Although she was em- 
barrassed to see The Tenth Muse—her “rambling brat” — 
in print, she continued to write poetry. She turned from 
historical to domestic subjects and thereby created the 
unique idiom for which she is most admired today. Her 
Several Poems Compiled with Great Variety of Wit and 
Learning was published six years after her death. 


Brady, Diamond Jim James Buchanan “Diamond 
Jim” Brady, b. Aug. 12, 1856, d. Apr. 13, 1917, wasa 
remarkably successful railway-equipment salesman and a 
Broadway celebrity. He acquired vice-presidencies or di- 
rectorships in several firms, including the Standard Steel 
Car Company. He loved to eat gargantuan meals in ex- 
pensive restaurants and to entertain lavishly. His nick- 
name came from his collection of diamond jewelry, said 
to be worth $2 million. 


Brady, Mathew B. Mathew B. Brady, b. Warren 
County, N.Y., 1823, d. Jan. 16, 1896, was one of the 
first American photographic entrepreneurs. In 1844 he 
opened a daguerreotype studio in New York City. In 1845 
he began to make a series of portraits of famous Ameri- 
cans, which he published as The Gallery of Illustrious 
Americans (1850). He made more than one-third of the 
100 known photographs of Abraham Lincoln. The U.S. 
Civil War offered new scope for Brady’s ambition. At an 
expense that depleted his fortune, he outfitted perhaps as 
many as 20 photographers to cover all fronts. Their 
equipment was too cumbersome to capture action, but 
their thousands of pictures showed war in a new and bru- 


Gen. Ulysses S. 
Grant (seated third 
from left) poses at his 
field headquarters in 
this photograph by 
Mathew Brady, a 
pioneering photogra- 
pher ofthe 19th 
century. Brady and 
his assistants cov- 
ered the battlefields 
of the Civil War, com- 
piling a unique picto- a 
rial record. Le 








tal light. By the accepted convention of studio photogra- 
phy, Brady’s name appeared on all the images. 


Brady, Nicholas F. Nicholas Frederick Brady, b. 
New York City, Apr. 11, 1930, became U.S. secretary of 
the treasury in 1988 under President Ronald Reagan and 
continued in the post under George Bush. He proposed 
the Brady plan to alleviate Third World debt. A graduate 
of Yale (1952) and Harvard (1954), Brady had been a 
prominent Wall Street financier. He filled an unexpired 
U.S. Senate seat (1982) as a Republican from New Jer- 
sey and also headed a commission investigating the 
1987 stock crash. 


Braga [brah’-gah] Braga (1981 pop., 63,033) is the 
capital of Braga district and of Minho province in north- 
west Portugal. A historic city, Braga is a distribution cen- 
ter for the Surrounding agricultural region and a center of 
light industry. Notable landmarks include a 12th-century 
cathedral with the tomb of Henry of Burgundy and the 
sanctuary of Bom Jesus do Monte (18th century). 

Said to have been founded by the Carthaginians 
around 296 Bc, Braga was called Bracara Augusta by the 
Romans. The city was taken by the Moors in 716 and re- 
captured in 1040 by Ferdinand | of Castile and Ledn. 
Braga later served (1093-1147) as the residence of Por- 
tugal’s royal court. 


Bragança [brah-gahn'-sah} The house of Bragança 
was the ruling dynasty of Portugal from 1640 to 1910 
and of Brazil from 1822 to 1889. In 1442, King John | 
of Portugal made his illegitimate son, Afonso, duke of 
Braganca. Afonso’s descendants became the wealthiest 
landowners in Portugal. In the national revolution against 
Spanish rule in 1640, João, duke of Bragança, was 
crowned King JOHN IV. The dynasty ruled Portugal until 
the establishment of a republic in 1910. When Brazil 
gained its independence from Portugal in 1822, it be- 
Came an empire under PEDRO I, son of the Portuguese 
king JOHN VI. Pedro’s successor, PEDRO II, was overthrown 
In a republican revolution in 1889. 


Bragg, Braxton Braxton Bragg, b. Warren County, 
N.C., Mar. 22, 1817, d. Sept. 27, 1876, was a Confed- 
erate general in the U.S. Civil War. He graduated from 
West Point in 1837 and was an artillery officer until 
1856, when he resigned to manage his Louisiana planta- 
tion. In 1861, Bragg volunteered for military duty. Sent to 
the western front, he replaced P. G. T. Beauregard as 
commander in June 1862. Until December 1863, he 
commanded the Western Confederate army, leading it 
several times to the brink of victory. For psychological 
reasons that may never be understood, he failed to grasp 
his opportunities, and the ultimate result was defeat. In 
1864, Bragg became advisor to his friend President Jef- 
ferson Davis; he held several minor commands late in the 
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war. After 1865 he was active in civil engineering and 
railroading. 


Bragg, Fort see Fort BRAGG 


Bragg, Sir William H. The English physicist Sir 
William Henry Bragg, b. July 2, 1862, d. Mar. 12, 1942, 
pioneered the determination of crystal structure by X-ray 
diffraction methods, for which he and his son William 
lawrence Bragg received the 1915 Nobel Prize for phys- 
ics. After the discovery of the diffraction of X rays by crys- 
tals in 1912,-Bragg and his son, William L., derived 
Bragg’s law, which relates the wavelength of X rays to the 
glancing angle of reflection. In 1913 the elder Bragg built 
the first X-ray spectrometer, and he and his son were able 
to use this instrument and Bragg’s iaw to derive the 
Structure of crystals and show the exact positions of at- 
oms. Subsequently, they demonstrated that the proper- 
ties and behavior of a large variety of substances can be 
related to the position of their constituent atoms. 


Brahe, Tycho [brah’-uh, tee’-koh] The Danish as- 
tronomer Tycho Brahe made the most accurate astro- 
nomical observations in the era before the invention of 
the telescope. He was born at Knudstrup in Scania, Den- 
mark, on Dec. 14, 1546. 

In order to keep Brahe from leaving the country, the 
king of Denmark, Frederick II, granted him in 1576 the 
island of Ven (formerly Hven), between Sweden and Den- 
mark, together with a generous pension. There Brahe 
constructed his famous observatory, Uraniborg, where 
during the next 21 years he built his own instruments and 
carried out an extensive program of observations. In 1599 
the emperor Rudolph II offered him the position of imperi- 
al mathematician of the Holy Roman Empire at his court in 
Prague. Some of Brahe’s instruments were shipped to 
Prague, and in 1600 he was joined by a young and promis- 
ing astronomer, Johannes KEPLER. Upon Brahe’s death on 
Oct. 24, 1601, Kepler became his successor and inherited 


Tycho Brahe, a 
16th-century Dane, 
was the greatest ob- 
servational astrono- 
mer in the era be- 
fore the telescope. 
His extraordinarily 
accurate observa- 
tions led Johannes 
Kepler to posit ellip- 
tical orbits for the 
planets. (Royal 
Observatory, 
Edinburgh.) 
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his large collection of astronomical observations, from 
which Kepler deduced his famous laws of planetary motion. 

Despite the high precision of his measurements, 
Brahe was unable to detect any annual variation in the 
relative directions of the stars (see PARALLAX), which, he 
correctly assumed, should be visible if the Earth revolves 
around the Sun. Thus he rejected the Copernican system 
and proposed instead a new model for planetary motion, 
the Tychonic system, according to which the Earth is the 
fixed center of the world, the Sun and Moon revolve 
around the Earth, and the other planets revolve around 
the Sun. Despite this, the phenomenal accuracy of 
Brahe’s observations of planetary positions laid a firm 
basis for the breakthrough of the Copernican world view 
in the 17th century. 


Brahma and Brahman |n Hinduism, Brahma is fre- 
quently viewed as the creator or creative aspect of God, 
responsible for originating the world at the beginning of 
each endless cycle of existence recognized in classical 
Hinduism. Brahma is often depicted as an aspect of 
VISHNU Or SHIVA, rarely as the supreme Godhead in his 
own right. 

Brahman, the neuter form of Brahma, is the name giv- 
en to the fundamental principle of the universe in the 
VEDANTA, the teachings of the UPANISHADS, and philoso- 
phies stemming from them. The world came from Brah- 
man and depends on it for existence. 


Brahman cattle see CATTLE AND CATTLE RAISING 


Brahmaputra River [brah-mah-poo’-truh] The 
Brahmaputra River flows for 2,900 km (1,800 mi) 
through southwestern China (Tibet), India, and Bang- 
ladesh, draining an area of about 935,000 km? 
(361,000 mi’). It rises from a glacier in the Kailas Range 
of the Himalayas and flows eastward for 1,127 km (700 
mi) across Tibet, where it is known as the Tsangpo. It 
crosses the Himalayas through gorges 7,150 m (23,458 
ft) and 7,756 m (25,446 ft) deep and then flows south 
and west-southwest through the Assam Valley in north- 
eastern India, where it is known as the Dihang. During the 
rainy season there, the river often floods to 8 km (5 mi) 
wide, rising 9-12 m (30-40 ft) and depositing sediment 
carried down from the mountains. The river flows south 
through Bangladesh and enters the complex and densely 
populated Ganges-Brahmaputra delta, where it becomes 
the Jamuna River and then empties into the Bay of Bengal. 


Brahmin see CASTE 


Brahms, Johannes Johannes Brahms, the compos- 
er of A German Requiem, four symphonies, four concer- 
tos, and many songs, piano pieces, and chamber works, 
was one of the seminal musical figures of the 19th cen- 
tury. Opera was the only major musical medium in which 
he did not write. 


Johannes Brahms 
was a major German 
composer of instru- 
mental and vocal mu- 
sic during the 19th 
century. In his works, 
Brahms combined a 
profound grasp of 
technique with the 
warmth of 
romanticism. 





Early Career 


Brahms was born in Hamburg, Germany, on May 7, 
1833. As a 20-year-old pianist and budding composer, 
he met Robert Schumann, who hailed the young compos- 
er as the coming genius of German music and arranged 
for the publication of his first songs and piano sonatas. 
Schumann died in 1856, and Brahms remained a devot- 
ed friend of his widow, Clara Schumann, until her death 
in 1896. 

Brahms visited Vienna in 1862 and later (1868) made 
his home there. The compositions written before his first 
visit to Vienna include several piano works, the two sere- 
nades for orchestra, his first piano concerto, and the Piano 
Trio in B Major. 


Brahms in Vienna 


Brahms’s work as a choral conductor in Vienna prepared 
him for the composition of A German Requiem, based on 
biblical texts rather than on the Roman Catholic requiem 
mass; it was first performed on Good Friday (April 10) 
1868 in the cathedral of Bremen. Brahms’s other major 
works from this period include the Piano Quintet in F Mi- 
nor; the Magelone Romances based on poems by Ludwig 
Tieck; two piano quartets; and the trio for piano, violin, 
and French horn. 

Brahms conducted the orchestra of the Society of the 
Friends of Music in Vienna from 1872 to 1875, after 
which he devoted himself entirely to composition. His 
conducting experience undoubtedly influenced his return 
to orchestral composition, marked by his first two sym- 
phonies (C minor and D major), his monumental violin 
concerto and second piano concerto, and two concert 
overtures—the Tragic and the jovial Academic Festival. | 
During the 1880s, Brahms wrote his third (F major) and ` 
fourth (E minor) symphonies, as well as choral works, | 
chamber music, and songs. 

Brahms made his will in 1891 and then embarked 
with renewed vigor on the composition of many of his best 
works. He returned to writing for the piano, creating in his 
short capriccios, ballades, and intermezzos a musical 
testament that sums up the musical achievements of 
German romanticism. During these years Brahms became 
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The braille system of printing and writing for the blind constitutes a different pattern of raised dots selected from among the 6 braille positions (63 possible 
combinations) for each letter of the alphabet. Numerals correspond to the patterns of letters A-J and are indicated when preceded by the numerical symbol. 
Capital letters are indicated when preceded by the dot in the number 6 position. In reading braille (right), the nght hand picks up the messages, using one or 


more fingers, while the left hand reads and feels for the next line. 


friends with the clarinetist Richard Muhlfeld and wrote 
the finest works ever composed for the clarinet: two sona- 
tas, the quintet for clarinet and string quartet, and the 
trio for clarinet, cello, and piano. Brahms’s last two com- 
positions were religious in nature: the Four Serious Songs 
on biblical texts, and the set of chorale preludes for or- 
gan. These works were published after Brahms died in Vi- 
enna on April 3, 1897. 

Brahms, more than any other composer of the second 
half of the 19th century, was responsible for reviving what 
is termed “absolute” music—compositions to be accept- 
ed on their own terms as interplays of sound rather than as 
works that depict a scene or tell a story (program music). 
Brahms’s love of German folk song gave his music a sturdy 
Teutonic character. His legacy of musical craftsmanship is 
evident in the works of Max REGER and Paul HINDEMITH. 


Braila [bra-ee’-lah] Braila, capital of the Braila dis- 
trict, is a town located on the west bank of the Danube 
River in southeastern Romania. It has a population of 
235,620 (1986 est.). Romania’s second largest port, 
Braila is a rail center and has numerous buildings of his- 
toric significance. Cement, textiles, wire products, and 
leather goods are manufactured. 

First mentioned as part of Walachia in the 14th century, 
Brăila was under Turkish control from 1554 until 1829. 


Braille, Louis [bry] The Frenchman Louis Braille, b. 
Jan. 4, 1809, d. Jan. 6, 1852, invented the braille sys- 
tem of printing and writing for the blind. Blinded himself 
in an accident, he studied in Paris at the National Insti- 
tute for Blind Youth, whose founder had developed cum- 
bersome texts with large raised writing. There he wit- 
nessed a demonstration of a complex military code for 
night communications that used raised dots and dashes. 
When only 15, he improved this method; he worked on it 
and taught it throughout his life. Braille also adapted no- 
tations for music and mathematics. 


braille system [brayl] The braille system is a uni- 
versally used tactile method of writing for the blind. 
Named for its inventor, Louis Braille, it employs groups of 
dots embossed on paper or some other flat surface to rep- 
resent printed letters and numbers. The system’s basic 
“braille cell” consists of six dots—like the points of a 
domino—arranged in vertical columns of three dots each. 
For convenience, the left column is numbered downward 
from one to three, the right from four to six. Different pat- 
terns represent letters of the alphabet, numbers, punctu- 
ation signs, and also certain speech sounds along with a 
few common words. 

Braille designed the characters for the first 10 letters 
(A-J) from the 4 top dots. A “backwards L” formation 
preceding these 10 configurations indicates that they 
stand for the numbers 1 through 9, and O. 

Braille first published his dot system in 1829; wide 
acceptance was slow in coming. A standard braille system 
for all English-speaking people was agreed upon in 1932. 
Production of braille books was first computerized in the 
1960s. 


brain |n the central NERvous sYysTEM of animals, the 
brain is a segregated group of nerve cells, or neurons, 
within the cranium, or skull, in vertebrates and within the 
head segment in lower forms of animals. The brain varies 
in size and complexity from rudimentary ganglia (groups 
of nerve-cell bodies) in the central nervous systems of 
primitive worms to the large and complex human brain. 
As the central control organ of the body, the brain governs 
the functioning of the body's other organs. Sensory nerve 
cells feed external and internal information from all parts 
of the body to the brain. 

The average human brain at birth weighs 390 g (14 
oz); its average maximum weight, reached at age 15, is 
1,315 g (46 oz). The total number of neurons in the hu- 
man brain is approximately 10 billion. In contrast, a 
whale brain may weigh more than 5 kg (11 Ib); a grass- 
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Lower vertebrate animals, such as frogs, have the most primitive brain, with only a brain stem, a cerebellum, and an undeveloped cerebrum. The brain stem con: 
trols such involuntary actions as breathing, digestion, and heart rate, and the cerebellum coordinates muscular activity. The most dramatic change in the cours 
of brain evolution involves the development of the cerebrum. At the lower end of the evolutionary scale, the cerebrum is merely a center for the sense of smell an 
is small in size relative to the other areas, such as the cerebellum. As complexity increases to the level found in primates, the cerebrum controls more senses as 
well as fine muscle activity, limited memory, and learned behavior. Primate brains contain cerebrums that have four lobes: frontal, parietal, temporal, and occip 






ital. Development of the cerebrum culminates in the highly convoluted cerebrum of humans, which makes sophisticated reasoning possible. 


hopper brain contains no more than a few thousand neu- 
rons. It has been theorized that behavioral capacity, a 
broad term indicating intelligence, is related not to brain 
size but to the index of cephalization—the amount of 
brain tissue in excess of that required for transmitting 
impulses to and from the brain. Studies show that a pro- 
gressive evolutionary encephalization relative to body size 
occurs in vertebrates and culminates in humans. Equally 
important has been the evolutionary development of the 
human forebrain, which contains centers necessary for 
understanding and producing language, for conceptual- 
ization and abstraction, for judgment, and for the capaci- 
ty of humans to contemplate and influence their lives. 


Evolution 


During the first few weeks of embryonic life, the bodies 
and central nervous systems of different vertebrates are 


remarkably similar. It is difficult to differentiate between 
the human embryo at the gestational age of one month 
and the embryo of an amphibian, fish, reptile, or rodent 
at a comparable stage. All have tails, primordial (primi- 
tive) gill clefts, and similar nervous systems, including 
primordial brains in the form of small bulges in the neural 
tube. The early embryos of these vertebrates most closely 
resemble, on a miniature scale, the adult fish, which is 
the oldest true vertebrate on the phylogenetic, or evolu- 
tionary, ladder. The developing human embryo, including 
the brain, passes through stages that, on a small scale, 
resemble the evolution of its ancestors. The embryologi- 
cal development of the human brain thus parallels the 
evolution of the brain. The small bulges in the primitive 
neural tube gradually enlarge and form the anatomical 
divisions of the future adult brain, or encephalon. These 
divisions are the hindbrain, midbrain, and forebrain. 
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The anatomy of the human brain ts revealed in these 
cutaway drawings. The brain is encased in the skull 
and protected by three membranes, the pia matter, 
arachnoid, and dura mater. The two cerebral 
hemispheres are connected by a band of fibers, the 
corpus callosum. The limbic system is associated with 
memory and emotion, and the cerebellum controls 
involuntary functions of the body. The thalamus, 
hypothalamus, and pituitary gland are part of the 
forebrain; the brain stem, the most primitive structure 
of the brain, includes the pons and medulla oblongata 
and connects the brain with the spinal cord. 


In primitive animals, the forebrain lags in develop- 
ment, but certain parts of the brain that are essential to 
survival of the species develop much more than others. In 
fish and amphibians, the olfactory (smell) system, in- 
cluding the olfactory cortex, the cortex being the outer 
layer of the brain, is particularly well developed. 

In reptiles and birds, both evolutionary descendants of 
the amphibians, the corpus striatum (a mass of gray mat- 
ter close to the thalamus) is well developed and serves as 
a coordination center for reflexes involving the eye and 
ear. In addition, the cerebellum (part of the hindbrain) of 
birds is extremely large compared to the rest of the brain, 
because it controls the motor coordination and balance 
necessary for flight. The visual systems of reptiles and 
birds are also well developed. 

In mammals, the olfactory cortex is part of a larger 
neuronal system, the limbic system. The ancient olfacto- 
ry system has been modified to serve not only smell but 
also the behavioral responses known as emotion and sex- 
ual behavior. Embryologically—and according to evolu- 
tionary development—the mammalian brain gradually 
enlarges because of the expansion of the neocortex (com- 
posed of the frontal, parietal, occipital, and temporal 
lobes). The neocortex reaches its fullest development in 
the primates, specifically in humans. 
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in the forebrain, the primitive neural tube expands 
into a system of fluid-filled cavities, or ventricles. The 
thalamus and other parts of the diencephalon (literally, 
“between brain”) develop as bulges on the neural tube 
above the developing brain stem. The two cerebral hemi- 
spheres at first grow out and then back over the two 
halves of the thalamus, eventually burying them com- 
pletely. The hemispheres grow in a manner that is singu- 
lar to individual species. Simultaneous with the species- 
dependent development of the limbic lobe and neocortex 
is the development of the corpus striatum—three pairs of 
large nuclei, or ganglia—from the diencephalic part of 
the primitive forebrain. The main difference between the 
neocortex of humans and that of other primates is the 
more extensive development of the frontal, parietal, and 
temporal cortical areas in humans. 


Microscopic Structure and Appearance 


The brain is composed of nerve cells (or neurons), glial 
cells, and nutrient blood vessels. Neurons transmit nerve 
impulses, and glial cells, which account for half of the 
brain's weight, form the supporting structure of the brain. 

Each multipolar neuron has a soma, or cell body, from 
which extends a single large process, or axon, along 
which impulses are transmitted to other neurons when 
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The cerebellum, unfolded in this illustration, comprises an upper molecular layer that contains stellate and basket cells, an inner granular layer, and an inner 
layer of nerve fibers (bottom) connecting the cerebellum to other parts of the brain and body. The molecular and granular layers are separated by the line of 
Purkinje, at which point lie the Purkinje cell bodies. Golgi cell bodies and granule cells, located within the granular layer, project nerve fibers throughout the 
molecular and granular layers. Mossy nerve fibers connect granule cells to other brain and body nerves, and climbing fibers wrap around the Purkinje cells, 


bringing information from outside the cerebellum to the molecular layer. 


the soma is sufficiently excited by incoming impulses. 
Axons of functionally similar neurons are frequently 
grouped as more or less discrete fiber tracts. The somas 
from which they arise are grouped as nuclei, or ganglia. 
The soma also has shorter processes, called dendrites, 
whose principal function is to receive incoming nerve im- 
pulses. The area at the dendrites where the terminal 
branch of an axon comes into contact with another neu- 
ron is called a synapse. Nerve impulses are transmitted 
from one neuron to another across synapses. When the 
combined interplay of many incoming impulses reaches a 
certain threshold, the soma depolarizes and sends a nerve 
action potential down its axon to other nerve cells and 
their processes (see BIOPOTENTIAL). 

The terms afferent and efferent describe nerve tracts 
as going toward or away from the cerebral cortex or other 
higher brain structures. The corticospinal nerve tract from 
cortex to spinal cord is efferent, with somas of the cells of 
origin in the cortex, their axons traveling downward to the 
cord, away from the highest center. The terms sensory 
and afferent are used synonymously, as are motor and 
efferent. 

The exposed living brain is a soft mass of glistening, 
grayish white tissue above which numerous small, bright 
red arteries and bluish veins are visible. The brain is pro- 
tected by the skull and three membranes, called menin- 
ges. When the brain is “fixed” with chemicals, it becomes 
firm and can be sliced. This shows an outer layer of gray 
matter 3 to 5 mm (0.12 to 0.20 in) thick, comprising the 
cerebral cortex, where the nerve-cell bodies lie. Beneath 
this is the white matter, nerve fibers sheathed in myelin. 
Below the white matter are globular areas of other gray 
matter: the thalamus and the subcortical nuclei, or basal 
ganglia. Apparently no nerve endings sensitive to pain ex- 
ist within the brain. Large blood vessels supplying the 


brain and certain sensory nerves attached to the brain 
stem are pain sensitive. 


Anatomy and Function 


The most notable structures of the adult human brain are 
the brain stem, cerebellum, and cerebrum. The lowest, 
most caudal portion of the brain stem, the medulla ob- 
longata, is continuous with the spinal cord. Above it, the 
pons bulges prominently and is continuous with the mid- 
brain, into which the stemlike cerebral peduncles extend. 
The peduncles carry upper motor neuron fibers that origi- 
nate in the cerebral cortex to the cell bodies of cranial 
nerves in the brain stem and to cells in the spinal cord, 
called lower motor neurons, which cause certain muscles 
to move. 

Brain Stem. The brain stem contains all afferent and 
efferent nerve fibers between the spinal cord and the 
higher brain centers. Some upper motor neuron fibers 
cross in the brain stem, whereas others do not. Most cra- 
nial nerves to each side of the head connect evenly with 
both cerebral hemispheres. In conirast, 80 percent of the 
fibers in the corticospinal tract from each side cross over 
in the medulla oblongata, so that the affected muscles 
are controlled primarily by one hemisphere. Thus, a uni- 
lateral (single-sided) lesion in the cerebrum or brain stem 
above this crossover causes weakness or paralysis on the 
opposite side of the body. 

Cranial Nerves. The human brain has 12 paired cranial 
nerves. The first 2, the olfactory and optic nerves, enter 
the brain above the brain stem and are actually exten- 
sions of the brain. Afferent impulses originating in pe- 
ripheral sensory organs form ascending fiber tracts that 
cross either in the spinal cord or in the brain stem on 
their way to synapsing in nuclei above. The largest of 
these nuclei is the thalamus, whose many subdivisions 
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act as relay stations to the cerebral cortex. Some thalam- 
ic nuclei project to specific receiving areas of the cerebral 
cortex, the primary cortical areas. Different afferent tracts 
and thalamic areas subserve sensations of pain; sensa- 
tions of heat and cold; proprioception (the sensation of 
movement at joints); and special senses of sight, taste, 
and hearing. The other 10 cranial nerves, in descending 
order of location, are the oculomotor, trochlear, trigemi- 
nal, abducens, facial, acoustic, glossopharyngeal, vagus, 
spinal accessory, and hypoglossal nerves. 

Cerebellum. The cerebellum is a center for coordinat- 
ing automatic (reflex) and voluntary movements of the 
body. It receives afferent impulses from the spinal cord as 
well as from various brain-stem nuclei. The cerebellum is 


The cerebral cortex of a human brain—upon which all thought, memory, and 
perception depend—is arranged into hemispheres, lobes, convolutions 
(ridges), fissures (clefts), and sulci (furrows). The cortex is divided into a 
left hemisphere, associated largely with logical expression, and a right 
hemisphere, associated largely with creative expression. The prefrontal lobes 
of both hemispheres are considered the centers of reason, emotion, and 
judgment; the frontal lobes control voluntary muscle action, such as 
running. The parietal lobes regulate sensory information for taste and touch, 
and the temporal lobes do so for hearing, balance, and smell. The occipital 
lobes control visual perception, including color, image size, and moveinent. 
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The sensorimotor areas of the cortex regulate muscular control and sensation 
of surface areas of the body. Sectors that control the fine movements and 
senses of the feet, lips, and fingers require more space in the sensorimotor 
area than do other body parts. 


connected by fibers, both going and coming, to parts of 
the basal ganglia and the extrapyramidal system (various 
nuclei and tracts governing motor function that are not 
part of the corticospinal, or pyramidal, tract). Fibers also 
go to the cerebral cortex by way of thalamic nuclear re- 
lays. The cerebral cortex (principally the frontal lobe) is 
connected to the cerebellum by numerous fibers. Lesions 
of the cerebellum and basal ganglia cause incoordination 
and other disorders of movement. 

Lying above the cerebellum is the small PINEAL GLAND, 
which plays a role in controlling certain biorhythms. 

Reticular Formation. Deep within the brain stem is a 
large group of cells known as the reticular formation. As- 
cending fibers from this area project via thalamic nuclei 
to large association areas in the cortex. The reticular for- 
mation is a regulator of the state of alertness; its destruc- 
tion at the midbrain level results in a state of coma. In 
contrast, large areas of the cerebrum may be destroyed 
without a loss of consciousness. The mechanism of cere- 
bral concussion is thought to be a temporary derange- 
ment in the reticular formation. 

Hypothalamus. The hypothalamus, located below the 
thalamus and including the pituitary gland, contains cen- 
ters for regulating body temperature, blood pressure, 
pulse rate, perspiration, and other functions controlled by 
the autonomic nervous system. The hypothalamus regu- 
lates production and release of hormones. Lesions of it 
that occur early in life may affect growth and sexual de- 
velopment. In adults, lesions may result in diabetes in- 
sipidus, hyperthermia (high body temperature), and fre- 
quently death. 


274 BRAIN 





Cerebral Cortex. The highly convoluted surface of the 
human cerebral cortex greatly increases the total area of 
the cortex. The cerebral cortex comprises about 85 per- 
cent of the nerve cells in the brain and has four main ar- 
eas: the frontal, parietal, occipital, and temporal lobes. 

The motor cortex in the frontal lobe and the sensory 
cortex in the parietal lobe are involved in the integration 
of muscular action and sensations. 

An important area of the frontal lobe is Broca’s area. A 
lesion here causes a motor aphasia, the inability to pro- 
duce meaningful spoken language (in the absence of any 
weakness of the muscles used in speech and with under- 
standing preserved, including the ability to read and fol- 
low commands). In right-handed people, language domi- 
nance ts located in the left hemisphere. About 50 percent 
of left-handed persons have right cerebral dominance. A 
lesion in Wernicke’s area (the posterior, upper part of the 
temporal lobe on the dominant side) causes a receptive 
aphasia. The individual may verbalize extensively, talking 
in gibberish with occasional mispronounced words. The 
person is also unable to understand spoken or written 
language. 

Olfactory impulses enter the brain through the olfacto- 
ry bulbs, and synapse occurs in the olfactory cortex of the 
limbic system. Visual impulses travel through the optic 
nerves to the optic chiasma, where half of the fibers from 
each eye cross to the opposite side. They then synapse in 
a part of the thalamus that projects to the primary visual 
cortex in the occipital lobe. A complete lesion in one op- 
tic tract behind the chiasma causes an inability to see 
objects on one side of the midline opposite the lesion. 


Auditory impulses travel up the brain stem in a series of 
complex crossings and uncrossings with several synapses, 
ending in the auditory primary cortex deep in the tempo- 
ral lobe. 

The temporal lobe cortex and certain portions of the 
limbic system have important functions involving recall 
and memory. Bilateral removal of the hippocampal gyri 
causes a loss of recent memory or an inability to retain 
new information or experiences longer than a few min- 
utes. Memory of information acquired before the lesions 
occurred is preserved, however, as is abstract thinking 
and general intelligence. 

Brain Bilateralism. One of the most striking features of 
the brain is its bilateralism, its organization into two 
largely symmetric cerebral hemispheres. Each hemi- 
Sphere is able to process and store information on its 
own, independent of the other half-brain. The main path- 
way of interhemispheric communication is the corpus 
callosum; information reaching one hemisphere is un- 
available to the other hemisphere in the absence of the 
corpus callosum. 

The left hemisphere is normally dominant for language 
functions. The right hemisphere seems to be better 
equipped for handling spatial and other nonverbal 
relations. 


Brain Waves 


In an electroencephalogram, or EEG, brain waves (oscil- 
lating electric currents) from the scalp are recorded. The 
EEG is extensively used in diagnosing epilepsy and in the 
Study of how the brain functions in animals and humans. 


The cell composition of the cerebral cortex, illustrated as an unfolded layer, comprises a supportive glial cell and several types of neurons. Horizontal neuron 
cells run along the surface of the cerebral cortex and interconnect the vertical neuron layers that lie deeper in the cortex. Basket, fusiform, and stellate cells 
are vertical neurons that receive messages from areas of the body. Pyramidal and Martinotti cells are also vertical neurons, which relay messages to areas of 
the body. Glial cells support the cerebral cortex structure and transport nutrients and oxygen from blood vessels to neurons. Afferent nerves relay information 


from the body to the cerebral cortex; efferent nerves do so back to the body. 
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An EEG Is painless and harmless. The data gained from it 
is interpreted and correlated with other medical data by 
physicians as an aid to diagnosis. 

Brain waves are classified according to frequency 
bands in cycles per second (Hz). The most common are 
alpha (8 to 14 Hz), beta (above 14 Hz), delta (below 4 
Hz), and theta (4 to less than 8 Hz). Characteristic EEG 
patterns correspond to the level and type of behavioral 
activity. For example, alpha waves are usually produced 
during periods of relaxation. Beta activity occurs in bursts 
in the anterior part of the brain and Is associated with 
mental activity. 

SLEEP involves changes in EEG patterns as well as 
physiologic changes such as heart rate. In sleep, slow 
rhythmic activity occurs. This tends to alternate with pe- 
riods of low-voltage faster frequencies associated with 
rapid eye movements (REM). 


Chemical Activity 


The transmission of nerve impulses across a synaptic gap 
involves the release of chemicals. In the brain, the group 
of chemical transmitters that perform this function are 
biogenic amines, formed from amino acids. These NEU- 
ROTRANSMITTERS Include acetylcholine, norepinephrine, 
dopamine, and serotonin. Because acetylcholine is a 
transmitter in the reticular activating formation, it is in- 
volved in arousal and alertness. Norepinephrine is found 
in high concentrations in the hypothalamus and in the 
limbic system. Dopamine is concentrated most heavily in 
the basal ganglia and is associated with muscular activity. 
Serotonin is found in many parts of the central nervous 
system but particularly in the brain stem. 

Many temporary changes that occur in body chemistry 
would have a drastic effect on brain function if the brain 
were not protected by physiological barriers. One of these, 
the blood-brain barrier, keeps otherwise harmful water- 
soluble substances from passing into the brain from the 
blood. Another barrier, called the blood-cerebrospinal flu- 
id barrier, lies deep within the brain. These systems, 
however, make it difficult to introduce various therapeutic 
drugs into the brain. Such substances as antibiotics, hor- 
mones, and tranquilizers are admitted. Other drugs are 
blocked, however, including a number of cancer drugs 
and other large, water-soluble compounds. One technique 
is to use glucose injections that apparently shrink capil- 
lary cells long enough for drugs to get in through openings 
in the walls of the brain’s blood vessels. 

See also: RADIOLOGY. 


brain bilateralism see BRAIN 


Brainerd, David [bray’-nurd] David Brainerd, b. 
Haddam, Conn., Apr. 20, 1718, d. Oct. 9, 1747, was an 
American Presbyterian missionary to the Seneca and Del- 
aware Indians in New York, New Jersey, and Pennsylva- 
nia. The part of his diary that was published during his 
lifetime was widely read. The remaining portions were ed- 
ited by Jonathan EpwarDps in 1749; the work became a 
devotional classic. Brainerd died of tuberculosis just as 


he was beginning to enjoy his greatest success, but his 
work inspired colonial interest in the Indian missions. 


brainwashing Brainwashing is the process of delib- 
erately subjecting individuals to physical and psychologi- 
cal hardship in order to alter their thoughts, attitudes, 
and actions. It differs from other forms of persuasion or 
instruction, not only in the key element of coercion but in 
the radical intent to clear the mind totally of one set of 
ideas and replace them by another, often completely op- 
posed set. 

The two aspects of brainwashing are confession of 
past crimes or errors, and reeducation to new beliefs. 
Prisoners are brought to confess by lack of sleep and food 
and other forms of intense physical discomfort, isolation 
from familiar surroundings, a prison routine requiring ab- 
solute obedience and humility, and social pressure from 
cell mates. The last includes mutual criticism and self- 
criticism sessions, which play particularly on the general- 
ized guilt feeling that all people have to some extent. At 
the same time regular indoctrination sessions are con- 
ducted. The acceptance of the new ideas is again fos- 
tered by group pressure and the anticipated reward of 
freedom. 

Improved understanding of psychology and neuro- 
physiology have enabled modern totalitarian regimes to 
create extremely effective brainwashing programs. Some 
of their techniques, however, have been used for centu- 
ries; the INQUISITION, for example, elicited confessions 
from alleged heretics by similar methods. 


brake A brake is a device used to slow down or stop a 
moving object. It operates by converting the energy of 
motion, which Is called kinetic energy, into some other 
form of energy, usually heat energy. 

A stationary part—the brake shoe—is pressed against 
a rotating part, commonly a shaft, disk, or drum, produc- 
ing a large amount of friction. The brake shoe is usually 
provided with a lining made of a heat-resistant friction 
material, often containing ASBESTOS. 

The brake shoe may be pressed against the rotating 
part mechanically, pneumatically, electromagnetically, or 
hydraulically. 

Block, Disk, Drum, and Band Brakes. Various types of 
brakes may be distinguished. The simplest type is the 
single block brake. The concave side of a block is pressed 
against the rotating part, which is usually a wheel or drum 
fastened to a shaft. This type of brake was used in horse- 
drawn vehicles. Vibration of the wheel shaft can be pre- 
vented by the use of a double block brake, in which two 
blocks are symmetrically positioned on opposite sides of 
the shaft. 

The disk brake has a block that presses against the 
flat surface of a disk rather than against the wheel rim. 
An example is the caliper disk brake, which was originally 
developed for aircraft and is now used In automobiles; the 
Same type is used in bicycles. Two opposed blocks (brake 
Shoes) squeeze the disk between them like a pair of cali- 
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Two major braking systems are used in automobiles—drum brakes (center right) and disk brakes (center left). In both, power is transmitted hydraulically from 
a master cylinder operated by the brake pedal. When the brake pedal is depressed (A), the piston in the master cylinder forces fluid through the hydraulic tube 


to slave cylinders located at each wheel. The fluid moves the slave pistons, pushing the brake shoes into contact with the rotating drum, and thus produces 
braking action. The disk brake is simply a cast-iron disk that rotates with the wheel. Fluid from the master cylinder moves the slave-cylinder pistons, thus 
bringing the brake pads in contact with the rotating disk and slowing it down. Shown are disk brakes (bottom) disengaged and engaged, and drum brakes 
disengaged and engaged. 
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pers. Because disk brakes are not enclosed, they allow air 
to flow over them, dissipating heat rapidly. 

A drum brake has two curved brake shoes that press 
against a rotating brake drum. Automobile drum brakes 
have internal brake shoes that are inside a tightly closed 
drum and are actuated by hydraulic pressure. When drum 
brakes heat up, they are subject to fading—a decrease in 
braking effectiveness during extended use of the brake. 
This happens because the increased temperature causes 
a decrease in the friction of the brake-lining material. 
Special lining materials with reduced fading have been 
developed. New cars are often equipped with disk brakes, 
especially on the front wheels. 

A band brake consists of a metal band lined with a 
friction material that can be tightened around the rotating 
part. Band brakes are used mainly for hoists and excavat- 
ing machinery. 

Hydraulic Brakes. Automobiles were originally braked 
mechanically. By about 1930, however, modern HYDRAU- 
LIC SYSTEMS were developed. In a hydraulic system, de- 
pression of the brake pedal moves a piston in a master 
cylinder, forcing hydraulic fluid through piping to a slave 
cylinder at each wheel. These cylinders are each fitted 
with pistons moved by the pressure of the fluid, which 
brings the brake lining into contact with the rotating 
brake drum or disk, producing a braking force. 

Power Brakes. As vehicles became heavier and faster, 
the pedal pressure required to brake the vehicle increased 
beyond a comfortable, safe level. In automobiles power 
brakes use the engine vacuum to Increase the pressure 
applied to the piston in the master cylinder, reducing the 
required pedal pressure. 

Power-assisted brake systems are also needed In such 
heavy vehicles as buses, trucks, and railroad trains. One 
such system is the pneumatically operated Westinghouse 
air brake patented in 1869 by George WESTINGHOUSE, an 
American manufacturer. Each railroad car has its own 
reservoir, called an auxiliary reservoir, connected by 
means of a valve with a brake pipe extending the length 
of the train. To apply the brakes, the engineer lowers the 
pressure in the brake pipe by letting air escape. The valve 
arrangement closes the connection between the reservoir 
and the brake pipe while simultaneously opening a nor- 
mally closed connection between the reservoir and the 
brake cylinder. This allows the compressed air in the res- 
ervoir to enter the brake cylinder, braking the train. To re- 
lease the brakes, the engineer builds up the pressure in 
the brake pipe. Any sudden drop in brake-pipe air pres- 
sure, such as that caused by cars uncoupling, will auto- 
matically apply the brake, making this a fail-safe system. 

Other Types. A machine powered by an electric motor 
may be designed with dynamic braking. The circuitry of 
the motor can be switched so that the motor operates as a 
generator driven by the rotating axle. This converts the ro- 
tational energy into electricity, which slows the machine. 

Braking can also be accomplished by reversing the 
thrust. In propeller-driven aircraft and ships, the pitch of 
the PROPELLER blades can be reversed so as to produce 
thrust in the opposite direction; in some ships the direc- 
tion of propeller rotation can be reversed. 


Bramante, Donato [brah-mahn’-tay] The architect 
Donato Bramante, b. 1444 at Monte Asdruvaldo, near 
Urbino, d. Mar. 11, 1514, was one of the most influential 
Italian architects of the Renaissance. Bramante brought 
to Italian architecture renewed gravity and monumentali- 
ty, which had been largely absent since the early 15th 
century. For the enlargement of the church of Santa Ma- 
ria presso San Satiro (1478) in Milan, Bramante built a 
false choir that appears to continue the structural system 
of the nave. It is an early example of illusionistic archi- 
tecture in the Renaissance. Bramante’s second great 
work in Milan was the enlargement of the church of Santa 
Maria della Grazie (c.1492-99) by adding a new choir 
intended as a memorial chapel for the Sforza family. The 
interior is a vast monumentalized version of Filippo 
BRUNELLESCHI’S old sacristy in the church of San Lorenzo 
in Florence. 

In 1499, Bramante went to Rome. His major work 
there was the Tempietto in the courtyard of the church of 
San Pietro in Montorio (1502). Built on the supposed site 
of the martyrdom of St. Peter, it was the first Renaissance 
building to imitate precisely the form of the circular an- 
cient temple. Bramante was also responsible for the 
cloister of Santa Maria della Pace (1500), the choir of the 
church of Santa Maria del Popolo (1508), and the Palaz- 
zo Caprini (c.1510), which set the style for palace archi- 
tecture for the next century. 


The High Renaissance architect Donato Bramante’s Tempietto 
was built in 1502 at San Pietro in Montorio, Rome. It was erected 
to mark the site of the martyrdom of Saint Peter. 
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In 1503 a new pope, JuLius Il, ascended the throne of 
St. Peter. He soon began a vast building program, of 
which Bramante became the director. Bramante’s first 
work for Julius was the construction of the Belvedere 
Court of the Vatican (begun in 1505). He planned the re- 
building of St. Peter's, but the death of Julius Ii in 1513 
and of Bramante the next year prevented the work from 
progressing. 

Bramante’s work may be divided into two periods. His 
early work seems to be a synthesis of major 1 5th-century 
sources (Leon Battista ALBERTI, Brunelleschi, and the 
decorative tradition of northern Italy). After he went to 
Rome, his style became more monumental, imposing, 
and evocative of the architecture of ancient Rome. His de- 
signs for St. Peter's Church and the Tempietto in San Pi- 
etro in Montorio influenced architects until the modern era. 


bran Bran is the outer layer of a cereal grain, such as 
wheat or rye, that is removed in the process of manufac- 
turing flour or meal. It is used primarily in livestock feed, 
although, when added to cereals or to bread flour, it is an 
important element in human nutrition, providing rough- 
age in the form of cellulose. 


Brancusi, Constantin [brahn’-koosh] Constantin 
Brancusi, b. Pestisani Gor}, Romania, Feb. 21, 1876, d. 
Mar. 16, 1957, was one of the most innovative and influ- 
ential sculptors of the 20th century. The first important 
example of his personal style is the stone sculpture The 
Kiss (1908), which was erected over a friend’s grave in 
the Cimetiére Montparnasse in Paris. It demonstrates his 


Constantin Brancu- 
sis Mademoiselle 
Pogany is one ofa 
large series of similar 
busts executed be- 
tween 1912 and 
1933. All of Brancu- 
si's work after 1908 
is characterized by 
extreme simplicity, 
with the subject re- 
duced to its elemen- 
tal form. 





use of primitivism in its simplicity of form and compact- 
ness. 

Brancusi’s primitivism is specifically modern; unlike the 
primitive art from which it takes its inspiration, it is sym- 
bolic rather than depictive, and it gives attention to form for 
its own sake. Brancusi subscribed to one of the most deci- 
sive ideas of modern sculpture, “truth to materials”; that is, | 
he respected the medium and conserved its specific quality | 
by doing the least possible to shape his works. 

Brancusi, about 1910, began producing nonrepresen- — 
tational sculptures in marble or metal, concentrating on 
two basic themes: variations of the egg shape and soaring 
bird motifs. Among these works are The New-Born (1915: 
marble, Philadelphia Museum of Art; and 1920; polished 
bronze, Museum of Modern Art, New York) and Bird in 
Space (1919-25, several versions in marble and bronze), ` 
both of which exemplify his sensuous, simply modeled, 
contemplative, and mystical style. 

An important feature of Brancusi’s work is the conti- 
nuity it establishes between the space occupied by the 
object and the space outside it, a quality much emulated 
in Subsequent sculpture from Henry Moore to Carl Andre. 
Brancusi’s wood sculpture, which emphasizes the natural 
condition of both shape and surface, anticipates a similar 
quality in DADA and surrealist “found” sculpture and in 
the junk sculpture of the 1950s. 


Brand, Max Max Brand was one of 20 pseudonyms ` 


used by Frederick Shiller Faust, b. Seattle, Wash., May 
29, 1892, d. May 12, 1944, an American writer known 


as the King of the Pulps. Of more than 500 books, chief- = 
ly westerns, at least 7 were filmed from Faust’s screen- 


plays of them, including the Dr. Kildare movies (1930s) 
and Destry Rides Again (1930), filmed three times from 
1932 tæ 1954. 


Brandeis, Louis D. [bran'-dys] Louis Dembitz Bran- 
deis, b. Louisville, Ky., Nov. 13, 1856, d. Oct. 5, 1941, 
was a justice of the Supreme Court of the United States, 
known for stressing the importance of social and economic 
information in his opinions. He graduated from Harvard 
Law School in 1877 and became a successful lawyer in 
Boston, often working without pay for causes in which he 
believed, such as consumer protection, labor unions, and 
small stockholders at odds with giant corporations. 
Brandeis was the initiator of savings bank life insur- 
ance in Massachusetts. He also defended state minimum 
wage laws in Oregon, Illinois, Ohio, and California against 
the charge that they were unconstitutional. His method of 
arguing from masses of statistical data and other infor- 
mation became known as “the Brandeis brief.” In his 
popular book, Other People’s Money, and How the Bank- 
ers Use It (1914), Brandeis described the key role played 


by large banks in the corporate financial system. His anti- 


monopoly views were adopted by Woodrow Wilson and 
became the basis for the antitrust legislation of Wilson's 
first administration. 
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Louis Brandeis, the 
first Jew to serve as 
a justice on the U.S. 
Supreme Court, was 
so gifted as a stu- 
dent that the Har- 
vard Law School 
was forced to revise 
its rules so that he 
could graduate 
before his 21st 
birthday. As a jurist, 
Brandeis is best 
remembered as a 
liberal dissenter. 





As a Supreme Court justice from 1916 to 1939, 
Brandeis was frequently at odds with the Court’s conser- 
vative majority. He tended to favor regulation of the econ- 
omy, “to meet changing social and economic needs,” at 
the same time opposing most government interference 
with freedom of speech or press. During the early 1930s, 
Brandeis was one of the minority favoring most of Frank- 
lin Roosevelt’s New Deal legislation. After retirement, he 
devoted himself to the Zionist movement for a Jewish 
homeland. 


Brandeis University Brandeis University was es- 
tablished in 1948 as the only Jewish-sponsored nonsec- 
tarian university in America. The coeducational institu- 
tion, located in Waltham, Mass., offers a wide range of 
undergraduate and graduate programs. 


Brandenburg [bran’-den-burg] Brandenburg (Ger- 
man: Brandenberg) is a historic region of Germany, cen- 
tered around the city of BERLIN. Ruled from the 15th 
century by the HOHENZOLLERN family, it eventually formed 
the nucleus of the kingdom of Prussia. Brandenburg was 
revived as a state in 1990. 

Originally inhabited by Slavic peoples, Brandenburg 
was conquered in the 12th century by the German prince 
Albert the Bear (see ALBERT |, MARGRAVE OF BRANDEN- 
BURG), who colonized it with German settlers. Albert was 
made margrave of the Mark (border territory) of Branden- 
burg by Holy Roman Emperor Lothair I1. As Albert’s de- 
scendants—the Ascanians—expanded their domains, 
three divisions emerged: the Old Mark (Altmark), west of 
the Elbe River; the Middle Mark (Mittelmark), between 
the Elbe and the Oder; and the New Mark (Neumark), 
east of the Oder. The Old Mark and the Middle Mark oc- 
cupied most of the central part of the former East Germa- 
ny; the New Mark lay in present Poland. 


Beginning in the 14th century the margraves of Bran- 
denburg were designated electors (princes with a vote in 
imperial elections). In 1415, Brandenburg was acquired 
by the Hohenzollerns, who adopted Protestantism at the 
time of the Reformation and extended their rule west to 
the Rhine and east to Prussia on the Baltic Sea. Under 
FREDERICK WILLIAM, the Great Elector (r. 1640-88), Bran- 
denburg became the most powerful state in northern Ger- 
many. His successor, FREDERICK |, assumed the title king 
of Prussia in 1701, and from then on Brandenburg’s his- 
tory merged with that of Prussia. 

The city of Brandenburg An Der Havel is a river port 
64 km (40 mi) west of Berlin at the eastern end of the 
Elbe-Havel Canal. Its population is 94,755 (1987 est.). 


Brandenburg Gate [bran’-den-burg] Berlin’s Bran- 
denburg Gate (1789-93) was designed by the German 
neoclassical architect Carl Gotthard Langhans. Its enor- 
mous colonnade, flanked by twin temple pavilions, is 
crowned by Gottfried von Schadow’s bronze Quadriga of 
Victory. Because of its proximity to the BERLIN WALL, the 
Brandenburg Gate often symbolized the division of the 
city in the period before 1989. 


Brandes, Georg Morris Cohen [brahn’-des] 
Georg Morris Cohen Brandes, b. Feb. 4, 1842, d. Feb. 
19, 1927, the Danish literary critic and scholar, greatly 
influenced Scandinavian literature between 18/70 and 
1900. Brandes was the first to introduce the ideas of 
such thinkers as John Stuart Mill and Friedrich Nietzsche 
to Scandinavia. In his early criticism he was influenced 
primarily by the French positivist philosopher Auguste 
Comte and the critic Hippolyte Taine, and in his most im- 
portant work, Main Currents in Nineteenth-Century Euro- 
pean Literature (6 vols., 1872-80; Eng. trans., 1901- 
05), he demonstrated a new consciousness of literature’s 
social value. His other important studies include Søren 
Kierkegaard (1877), Danish Poets (1877), and The Men 
of the Modern Breakthrough (1883). In later years, 
Brandes wrote more comparative studies, on Goethe, 
Michelangelo, Voltaire, and Shakespeare. 


Brando, Marlon The American actor Marlon Brando, 
b. Omaha, Nebr., Apr. 3, 1924, achieved success on the 
stage and in films as the brutally sensuous Stanley Ko- 
walski in Tennessee Williams’s A Streetcar Named Desire 
(1947; film, 1951). Brando was trained in method acting 
in the Actors Studio. His mumbling, introspective, and 
often moving presence was used to great effect in such 
films as The Men (1950), Viva Zapata! (1952), The Wild 
One (1953), and The Young Lions (1958). After consec- 
utive best-actor nominations for his roles as Kowalski, 
Zapata, and Marc Antony in Julius Caesar (1953), Bran- 
do won the Academy Award for his lead in Elia Kazan’s 
On the Waterfront (1954). After less notable performanc- 
es in One-Eyed Jacks (1961), which he also directed, 
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The American actor 
Marlon Brando was 
voted Broadway's 
most promising actor 
in 1946. The 
following year he 
became the rage of 
Broadway with his 
powerful perfor- 
mance as Stanley 
Kowalski, the brutal 
male lead of Tennes- 
see Williams's play À 
Streetcar Named 
Desire. Brando went 
on to become one of 
the world’s most 
celebrated screen 
personalities. 





Mutiny on the Bounty (1962), The Chase (1966), and 
Reflections in a Golden Eye (1967), he won a second 
Oscar for The Godfather (1972); he refused the honor, 
however, because of the film industry’s treatment of Amer- 
ican Indians. Brando again gained public note in Bernardo 
Bertolucci’s X-rated Last Tango in Paris (1972), in Apoca- 
lypse Now (1979), and in A Dry White Season (1989). 


Brandt, Willy Willy Brandt, b. Karl Herbert Frahm on 
Dec. 18, 1913, was the first Social Democratic chancel- 
lor of West Germany. The illegitimate son of a Lübeck 
ship assistant, Brandt fled to Norway in 1933 when his 
activities as a socialist brought him to the attention of the 
Gestapo. Following the German invasion of that country in 
1940, he took refuge in Sweden. In 1945 he returned to 
Germany and soon became friendly with the leaders of 
the German Social Democratic party (SPD). In 1949 he 
was elected an SPD member of the Bundestag. 

On Oct. 3, 1957, Brandt was elected mayor of West 
Berlin, a position that gave him international prominence. 


Willy Brandt, former 
West German chan- 
cellor, won the 
Nobel Peace Prize 
in 1971 for his 
willingness to open 
negotiations with 
the Communist 
governments of 
Eastern Europe. 





He was elected (1964) SPD leader, and in 1966 he 
joined the coalition government of Kurt Kiesinger as for- 
eign minister. When the SPD won the 1969 federal elec- 
tions, Brandt became chancellor on October 21. Initiating 
a policy of conciliation toward Eastern Europe, he signed 
(1970) a treaty with Poland recognizing the Oder-Neisse 
line as Poland’s western border and began negotiations to 
normalize relations with East Germany. In 1971 he was 
awarded the Nobel Peace Prize for these endeavors. On 
May 6, 1974, Brandt was forced to resign after the dis- 
covery that an East German spy was serving on his per- 
sonal staff. He continued as SPD chairman until 1987. 


brandy The term brandy (Dutch brandewijn, “burnt 
[that is, distilled] wine”) refers to the unsweetened, dis- 
tilled spirit derived from the juice of grapes. Brandy made 
from other fruits has the name of the fruit attached to it, 
as in the case of apple brandy. 

White wine, made from white grapes, is almost univer- 
sally used for brandy. It is distilled and then aged in wood 
casks for a minimum of 2 years. Notable French brandies 
include cognac, a grape brandy distilled only in the Co- 
gnac region of France, and Armagnac, distilled in Gasco- 
ny. California produces a light, smooth, highly fragrant 
product. Spanish brandies are generally full-flavored and 
sweeter than the French. Greek brandies tend to be dark 
and sweet. 

The principal U.S. fruit brandy is apple brandy (apple- 
jack). Calvados is the apple brandy of the Normandy re- 
gion of France. Slivovitz, a plum brandy made throughout 
central Europe, is called mirabelle in France. 

White fruit brandies are not aged in wood and thus 
have virtually no color. Kirsch, or kirschwasser, is made 
from black cherries. Strawberry (fraise), raspberry (fram- 
boise), blackberry, and pear brandies are also produced. 


Brandy Station, Battle of The Battle of Brandy 
Station, also called the Battle of Fleetwood Hill, was the 
largest cavalry clash of the U.S. Civiu War. The engage- 
ment, involving 18,000 horses, was fought on June 9, 
1863, in Culpeper County, Va. The Confederates under 
Jeb Stuart held the field against the attacking Union 
general, Alfred Pleasonton. Pleasonton withdrew when he 
learned that Confederate forces were moving north toward 
Maryland and ultimately Pennsylvania, where the Battle 
of GETTYSBURG took place on July 1-3, 1863. 


Brandywine, Battle of the The Battle of the 
Brandywine, fought on Sept. 11, 1777, was a victory for 
the British during the AMERICAN REVOLUTION. Intending to 
capture Philadelphia, Gen. William Howe landed on 
Chesapeake Bay with 15,000 men and moved north to- 
ward the city. George WASHINGTON met him at Brandywine 
Creek, near Chadds Ford, Pa., with an army of 11,000. 
Howe successfully used a flanking movement to drive the 
Americans from the field, but Washington managed to 
withdraw most of his troops safely. 
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Bransfield, Edward [branz’-feeld] Edward Brans- 
field, 1795-1852, was an English naval officer who 
probably made the first sighting of the Antarctic main- 
land. While stationed in Valparaiso, Chile, he was ordered 
to sail south to investigate reports of a southern main- 
land. Having claimed King George and Clarence islands 
for Britain, on Jan. 30, 1820, he sighted and charted 
what he called Trinity Land, near the South Shetland ls- 
lands. Ten months later the American Nathaniel Brown 
PALMER made his sighting, and the United States subse- 
quently claimed that Bransfield must have seen Trinity 
Island and not the mainland. 


Brant, Joseph Joseph Brant, b. 1742, d. Nov. 24, 
1807, called Thayendanegea in his native tongue, was a 
MoHawk Indian chief who is best known for his coura- 
geous military exploits in support of the British during the 
AMERICAN REVOLUTION. The son of a Mohawk chief, he be- 
came a Christian and served as an interpreter and trans- 
lator for missionaries. In 1774, Brant was appointed 
secretary to Guy Johnson, the superintendent of Indian 
affairs. Because of his efforts in enlisting the aid of the 
IROQUOIS for the British cause, he was granted a captain’s 
commission in the British army. 

In addition to participating in the Battle of Oriskany 
(1777), Brant directed the Cherry Valley Massacre of 
1778 and numerous other campaigns during the Revolu- 
tionary War. At the war’s end, he opposed efforts to ar- 
range a separate Iroquois peace with the new nation. 
Brant remained pro-British and did much toward acquir- 
ing Compensation in money and land grants from the 
British for losses incurred by his people. One result of 
these efforts is the Six Nations Reserve located near what 
is today Brantford, Ontario. 


Brant, Sebastian Sebastian Brant, b. c.1457, d. 
May 10, 1521, was a German humanist, moralist, and 
Satirist who edited and translated commonsense practical 
lore. He is best known for his satirical verse allegory Ship 
of Fools (1494, Eng. trans., 1509), recounting the jour- 
ney of a ship that never reaches its destination, Narrago- 
nia. In form, the work resembles the DANCE oF DEATH and 
earlier medieval Shrovetide plays (Fastnachtsspiele), its 
view of folly and the Foot became a popular feature of 
humanistic and vernacular satire. Katherine Anne Por- 
TER’S novel Ship of Fools (1962) takes its title and theme 
from Brant’s text. 


Brantford Brantford (1986 pop., 76,146) is a Cana- 
dian city in southern Ontario on the Grand River. The seat 
of Brant County, it is an agricultural and industrial center; 
Its products include paper, electrical equipment, and 
machinery. It was named for Joseph Brant, a Mohawk 
chief who was granted the site in 1784. Alexander Gra- 
ham Bett worked to perfect the telephone while living 
(1874) nearby in a house that is now a museum. 


Branting, Hjalmar Hjalmar Branting, b. Nov. 23, 
1860, d. Feb. 24, 1925, was Sweden’s first Social Dem- 
ocratic prime minister (1920, 1921-23, 1924-25). He 
was a founder (1889) of the Social Democratic party and 
party leader from 1907, a delegate at the conference on 
the future of the Aland Islands (disputed between Swe- 
den and Finland), and a delegate to the League of Nations. 
Branting was corecipient of the 1921 Nobel Peace Prize. 


Braque, Georges [brahk] Georges Braque, b. May 
13, 1882, d. Ąug. 31, 1963, in collaboration with Pablo 
Picasso, was the founder of cuBism. Braque’s early works, 
those of 1903-05, were executed in the style of early im- 
pressionism. Greatly influenced by André Derain, Henr! 
Matisse, and Maurice de Vlaminck, Braque entered 
(1906 or 1907) his Fauve period, in which he used soft 
undulating patterns and brilliant colors. Unlike the other 
Fauves (see Fauvism), however, he showed an interest in 
architectonic solidity of composition and an emphasis on 


Violin and Pitcher (1910), one of Georges Braque’s characteristic 
still lifes, was executed in the style of analytic cubism that he 
cofounded with Pablo Picasso. (Kunstmuseum, Basel.) 
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Strongly defined volumes rather than color and brush- 
work, 

In the late work of Paul CEZANNE, both Braque and Pi- 
Casso saw a new geometrization of form and new spatial 
relationships. By 1910 they had invented analytic cub- 
ism, a new, completely nonillusionistic and nonimitative 
method of depicting the visual world. Their concerns were 
so mutual and their association so intense that in many 
instances only experts can distinguish Braque’s paintings 
of 1910-12 from those of Picasso. Violin and Pitcher 
(1910; Kunstmuseum, Basel) is one of the best examples 
of Braque’s analytic cubism. The paintings of this period 
are all executed in muted greens, grays, ochers, and 
browns. The objects are fragmented, as though seen from 
multiple viewpoints. These fragments, or cubes, are orga- 
nized along a grid, thereby creating a compact pictorial 
Structure. 

Braque’s works from the period 1917-20 are derived 
compositionally from synthetic cubism, the second phase 
of cubism, which began about 1914. Much flatter and 
more variegated in color, they include brightly dotted 
decorative passages. Around 1930-31, Braque moved to 
the coast of Normandy in France. As a result, he changed 
the subjects of his paintings; bathers, beach scenes, and 
seascapes were now his favorite subjects. Stylistically, he 
became increasingly interested in ornamentation and 
patterned surfaces. During the late 1930s and early ’40s, 
Braque was drawn to melancholy themes. Braque’s can- 
vases done during the 1950s show a return to the bril- 
liant colors of the Fauve period, as in the Louvre ceiling 
(1952-53) and the decoration for the villa at Saint Paul- 
de-Vence (1954). 


Bras d’Or Lake [brah dor] Bras d’Or Lake is a salt- 
water lake in central Cape Breton Island, Nova Scotia 
Canada. About 71 km (44 mi) long and covering 932 km 
(360 miô), it is connected to the Atlantic Ocean by two 
narrow channels and a canal. On Feb. 23, 1909, the ice- 
covered lake served as the site of Canada’s first airplane 
flight. 


Brasilia [brah-zeel’-yah] Brasilia, the capital of Brazil, 
is located in a federal district of 5,814 km? (2,245 mi’) 
in Golas state, on Brazil’s central plateau. The population 
of the city and the entire district is 1,576,657 (1985 est.). 

An outstanding example of a planned city constructed 
in a rural setting, Brasilia was laid out in the shape of an 
airplane. Government buildings, separated by broad ave- 
nues, form the fuselage, and various commercial and res- 
idential sectors form the wings. Because of Brasilia’s rel- 
atively remote location, its airport is an important link 
with the rest of Brazil. The planner Lucio CosTA created 
the city’s modernistic design. He worked in concert with 
architect Oscar NIEMEYER, who designed the major struc- 
tures. Critics claim that lack of low-cost housing has 
forced more than one million workers to live in unplanned 
satellite communities outside Brasília. The federal gov- 
ernment is a major employer, and construction, publish- 





The Congress Building is one of the chief landmarks in Brasília, 
the capital of Brazil since 1960. 


ing, and printing are important industries in the city. The 
National Theater, Museum of Brasília, and University of 
Brasília (1962) are located there. 

The proposal to build a new capital in the interior of 
Brazil in order to stimulate development there was first 
made in 1763. A new federal district was designated in 
1889, although it was not precisely located until 1956. 
In 1957 construction was at last authorized. The seat of 
government was officially moved to Brasília from Rio de 
Janeiro in 1960. 


Brasov [brah-shawv’] Brasov is a city in central Ro- 
mania on the northern slope of the Transylvanian Alps. It 
has a population of 351,500 (1986 est.). An important 
distribution center, its industries include truck and trac- 
tor plants, textile factories, and chemical plants. 

Brasov was founded by the Teutonic Knights in 1211, 
and through much of its history it was known by its German 
name, Kronstad. During the 13th century it was the re- 
gional trading center for such goods as cloth, wax, and 


metalwork. The heavily fortified town withstood Turkish at- 


tacks during the 15th century, and many historic buildings 
from this era, such as the Town Hall (1420), still stand. 


brass Brass is an ALLOY consisting of 50% or more of 
copper, to which zinc and smaller amounts of other ele- 
ments—usually tin, lead, or aluminum—have been ada- 
ed. (BRONZE is a copper-base alloy where tin, rather than 
zinc, is used.) The color, strength, machinability, and 
corrosion resistance of brass are determined by the per- 
centage of zinc and other metals present. 

The percentage of zinc mixed with copper will affect 
its ductility and hardness. The alloy known as cartridge 
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brass, containing 30% zinc, provides the greatest mea- 
sure of ductility and strength and is used for cold-forming 
operations, where brass is shaped by rolling, drawing, 
deep drawing, and other machining processes. Cold- 
forming produces high-strength brass objects such as 
bolts and screws. The alloy known as Muntz metal con- 
tains 40% zinc and is used for hot-working. 

Lead, iron, aluminum, nickel, manganese, and tin are 
added to brass to improve various qualities. 

Brass has been a common metal since Roman times, 
but today it has been replaced by less-expensive metallic 
materials and by other, more technically appropriate 
metals or plastics. 


brass instruments see WIND INSTRUMENTS 


Brassai ([brah-sah'-ee] The Parisian photographer 
Brassai, pseudonym of Gyula Halász, b. Brassó, Transyl- 
vania, Sept. 9, 1899, d. July 8, 1984, achieved success 
with his revealing views of the street and night life of Par- 
is during the 1930s, published in 1933 as Paris de Nuit. 
Along with other photographs of the period, these were 
reproduced as The Secret Paris of the 30’s (1976). From 
1924, Brassai had been recording the sights he saw on 
his nightly wanderings through the salons, streets, and 
bars of the French capital, concentrating on the brothels 
and criminal haunts. Brassai’s other books of photo- 
graphs include Camera in Paris (1949), Graffiti (1961), 
and The Artists of My Life (1982). 


Bratislava [brah’-tee-slah-vah] Bratislava is the capi- 
tal of the Western Slovakia region of Czechoslovakia. It 
has a population of 435,499 (1989 est.). Located on the 
left bank of the Danube River, near the point where the 
borders of Czechoslovakia, Austria, and Hungary meet, 
Bratislava is served by highways, railroads, and an airport, 
and its docking facilities make it a busy trade center. The 
main industries include food processing, metal and 
chemical manufacturing, and textile and paper process- 
ing. The city’s university was established in 1467. 

Occupied by the Slovaks in the 8th century, Bratislava 
became part of Hungary in the 11th century and was rec- 
ognized as a city by the Hungarian king in 1291. It was 
the capital of Habsburg Hungary from 1526 to 1784. At 
that time the city was often known by its German name, 
Pressburg. The Habsburg rulers were crowned in the Ca- 
thedral of St. Martin, and the royal family lived in the 
castle that rises 91 m (300 ft) above the Danube River 
bank. Napoleon made peace with the Austrians there in 
1805. In 1918, Bratislava became the capital of Slovakia 
in the first Czechoslovak republic. 


Braun, Eva [brown] Eva Braun, b. Feb. 6, 1912, d. 
Apr. 30, 1945, was the mistress and later the wife of the 
German dictator Adolf HITLER. A photographer's assis- 
tant, she began living with Hitler about 1936. They were 
married on Apr. 29, 1945, in an air-raid shelter in Berlin 


as Soviet troops advanced through the city, and commit- 
ted suicide the next day. 


Braunschweig (city) [brown’-shvyk] Braunschweig 
(English: Brunswick) is a city in the state of Lower Saxony 
in northern Germany, on the Oker River. It is an industrial 
center with a population of 257,780 (1983 est.). Metal- 
working is the chief industry, but pianos, food products 
(especially sugar), and printed materials are also impor- 
tant. Founded in the 9th century, Braunschweig was 
chartered in the 12th century by HENRY THE Lion, duke of 
Saxony, and in the 13th century it was an important 
member of the HANSEaTIC LEAGUE. The city was the resi- 
dence of the dukes of Braunschweig from 1753 until 
1918, when the duchy was abolished. Saint Blasius, the 
12th-century Romanesque cathedral where Henry the 
Lion and Holy Roman Emperor Otto IV are buried, sur- 
vived World War II, during which the city was severely 
damaged. Known for scientific research, Braunschweig is 
the site of Germany's oldest technical university, which 
was founded in 1745. 


Braunschweig (region) see BRUNSWICK 


Brautigan, Richard [braw’-ti-guhn] Poet and novel- 
ist Richard Brautigan, b. Tacoma, Wash., Jan. 30, 1935, 
d. an apparent suicide, October 1984, is identified with 
the U.S. counterculture of the 1960s. From his first suc- 
cessful novel, Trout Fishing in America (1967), most of 
his work features eccentric plots related by gentle, self- 
deprecating narrators. Brautigan never shed his hippie 
persona, and his later writings continued to attract a 
young audience. 


Brave New World = Brave New World (1932), a sa- 
tirical, futuristic novel by Aldous HUXLEY, is a major work 
of utopian literature. Set in the year 632 ar (After Ford), it 
depicts a world in which art, religion, and individual 
achievement have been replaced by societal conformity, 
indifferent technology, and drugged stability. Huxley’s 
ironic title is taken from Shakespeare’s The Tempest. 


Brazil Brazil, the largest country in South America and 
the fifth largest country in the world, stretches almost 
4,350 km (2,700 mi), from the foothills of the Andes 
Mountains eastward to the Atlantic Ocean, and borders 
on every country of the continent except Chile and Ecua- 
dor. Its official name is the Federative Republic of Brazil. 
Although its area is just slightly less than that of the 
United States, Brazil’s population is only about 60% that 
of the United States. The capital, BRASILIA, was built in 
the highlands beginning in 1957 in order to encourage 
development of the interior. 

Brazil's name is derived from the Portuguese word for 
the reddish color of brazilwood, an important export dur- 
ing the 16th century. Today the country Is the world’s 
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AT A GLANCE 


FEDERATIVE REPUBLIC 
OF BRAZIL 


Land: Area: 8,511,965 km* (3,285,619 mi’). Capital: 
Brasilia (1985 est. pop., 1,576,657). Largest city: Sdo 
Paulo (1985 est. pop., 10,099,086). 


People: Population (1990 est.): 150,400,000. Density 
17.7 persons per km? (45.8 per mi’). Distribution 
(1989): 74% urban, 26% rural. Official language: 
Portuguese. Major religions: Roman Catholicism, 
Protestantism. 


Government: Type: federal republic. Legislature: 
National Congress. Political subdivisions: 26 states, 1 
federal district. 


Economy: GNP (1989): $352 billion; $2,440 per 
capita. Labor distribution (1988): agriculture—35%; 
services—40%,; industry—25%. Foreign trade (1987): 
imports—$16.6 billion; exports—$26.2 billion. 
Currency: 1 cruzeiro= 100 centavos. 


Education and Health: Literacy (1990):76% of adult 
population. Universities (1985): 68. Hospital beds 
(1937): 501,660. Physicians (1985) 198,329. Life ex- 
pectancy (1989): women—69; men—64. Infant mortality 
(1989): 67 per 1,000 live births. 


leading exporter of coffee, sugar, and soybeans. Despite 
rich agricultural and mineral resources and recently mod- 
ernized industry, Brazil has an economy that is hampered 
by a huge foreign debt. 

Brazil gained independence from Portugal in 1822, 
and during the 19th century enjoyed a political stability 
unusual for Latin America. In the 20th century, however, 
social turmoil and political strife have led to the overthrow 
of many administrations. The military controlled the gov- 
ernment from 1964 until 1985, when a civilian president 
took office. 


Land and Resources 


Brazil is mostly highland. Its major regions include the 
Guiana Highlands, north of the AMAZON River; the Ama- 
zon Basin itself; the Brazilian Highlands, which are south 
of the Amazon; and the CHaco. Brazil’s highest mountain, 
the Pico da Neblina (3,014 m/9,888 ft), is in the Brazil- 
lan Highlands, just northwest of Rio DE JANEIRO. 

Similar geologic processes formed all of Brazil’s high- 
land regions. The deepest and oldest rocks are crystalline 
granites and quartzites. Over several million years these 
large blocks of land were thrust upward, dissected by ero- 
sion, and then inundated by the sea; during this period, 
sedimentary layers of varying thicknesses were deposited. 
Finally, another episode of uplift and erosion took place. 
Uplift along the eastern margin produced the coastal 
mountain ranges. The eastern margin of the Brazilian 





Highlands, known as the Great Escarpment, slopes 
abruptly toward the sea. A wealth of data associated with 
the theory of plate tectonics indicates that Brazil was 
once joined to western Africa. 

Brazil's coastal plain is narrow and discontinuous, Oc- 
casionally interrupted by steep cliffs. During the colonial 
period this arrangement of landforms acted as a deterrent 
to interior settlement. Even today the population remains 
concentrated along the coast or on the major rivers. 

Climate. The single most important influence on Bra- 


zil’s climate is its location on the equator. Temperatures 


seldom exceed 35° C (95° F) in the tropics, owing to the 
moderating effects of high atmospheric humidity. At Rio 
de Janeiro, average temperatures vary from 22° C (71° F) 
in the coldest month, July, to 27° C (80° F) in the warm- 
est month, January. The northern limit of frost passes 
through the state of Paraná. Most of Brazil receives a 
moderate rainfall of 1,000-1,500 mm (40-60 in), but 
the Amazon lowlands and several other areas receive 
more than 2,030 mm (80 in) of rainfall annually. The 
semiarid northeastern interior, or Sertão, frequently suf- 
fers from alternating drought and floods. 

Vegetation and Animal Life. Tropical rain forest, or sel- 
va, is found in the wettest part of the Amazon Basin. The 
opening of this area to settlement through roadbuilding in 
the 1970s has led to the large-scale burning of this for- 
est—an estimated 200,000 km? (77,220 mi*) was 
burned in 1987 alone—arousing worldwide concern and 
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prompting a government conservation program. Much of 
Brazil is covered by savanna, or tropical grassland. In the 
interior of the northeast, caatinga, a low and bushy scrub 
and thorn forest, is characteristic. The Parana pine, or 
“monkey puzzle tree,” is a peculiar conifer found mostly 
in the southern part of the country. Wildlife is abundant 
in Brazil, although large mammals are rare. Tapirs, capy- 
baras, parrots, and monkeys are plentiful. The small, 
flesh-eating piranha fish lives in the Amazon River. 
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Soils. Lateritic soils dominate the Brazilian country- 
side. Thick, coarse, and reddish, they are deficient in 
plant nutrients. Rich alluvial soils mark the river flood- 
plains. The fertile, dark-colored terra roxa soils found in 
southern Brazil are excellent for growing coffee. 

Drainage. Brazil is drained by three major river sys- 
tems: the Parana-Paraguay-Plata in the south, the SAo 
FRANCISCO In the east, and the Amazon in the north. The 
highlands of southern Brazil are drained by the PARANA, 
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The Iguacu Falls, which plunge more than 82 m (269 ft) at several 
points, are on the border between Argentina and Brazil. The sur- 
rounding region is maintained as two national parks by the govern- 
ments of both nations. 


PARAGUAY and URuGuaAy rivers, none of which is navigable 
for any distance. The Sao Francisco flows northward from 
the Brazilian Highlands for 1,600 km (1,000 mi). Water- 
falls and currents prohibit navigation in its lower course 
for about 322 km (200 mi). The Amazon, the major river 
of South America, is the world’s second longest (6,440 
km/4,000 mi), and most of its basin lies within Brazil. No 
other river approaches Its discharge, or volume of flow: 
more than 198,100 m? (7,000,000 ft?) of water pass 
through its mouth into the Atlantic Ocean each second, 
more than ten times the volume of the Mississippi River. 
The river’s channel reaches depths of 91 m (300 ft) in 
places, permitting oceangoing ships to navigate almost 
1,600 km (1,000 mi) upstream. The Amazon's major 
tributaries are the Tocantins, the MADEIRA, and the NEGRO. 

Resources. Brazil's mineral resources are superlative, 
but they are poorly matched and largely unexploited. Siz- 
able deposits of iron and manganese ores have been dis- 
covered, but Brazil lacks the high-grade coking coal 
needed to transform them into steel. New discoveries of 
oil and increased domestic output permitted the country 
to reduce oil imports from more than 80% of the nation’s 
requirements at the end of the 1970s to under 60% by 
the mid-1980s. Production of tin and gold expanded 
markedly during the 1980s. Discoveries of these and oth- 
er minerals—including phosphates, manganese, urani- 
um, copper, coal, gold, bauxite, platinum, and gem- 
stones—are regularly being made, particularly in the state 
of Minas Gerais and the Amazon area. 


People 


Demography. Most Brazilians live in densely populated 
areas of eastern Brazil. The largest cities are SAo PAULO, 
Rio de Janeiro, BELO Horizonte, SALVADOR, RECIFE, and 
Porto ALEGRE. Many migrants to the cities take up resi- 
dence in fave/a, or shantytowns, on the edge of urban ar- 
eas. The urban poverty and unemployment are aggravated 
by a fast population-growth rate. At the rate at the end of 
the 1980s, the population of Brazil was expected to dou- 
ble in 34 years. 


São Paulo, the capital of the Brazilian state of the same name, is a 
major industrial center of South America. The city’s growth has 
been so rapid that the Brazilian government has encouraged 
industrial development elsewhere. 


The Ethnic Mix. in the tremendous influx of immigrants 
into Brazil during the 19th century, the Portuguese were 
followed by Italians, Germans, Syrians, and Lebanese. 
Asians arrived during the 1930s. About 1 million Indians, 
mostly of Tupi-Guarani, Carib, Arawak, and Ge linguistic 
Stock, lived in Brazil when the first Portuguese explorers 
arrived early in the 16th century. Intermarriage between 
Portuguese and Indians produced a new race called 
mamelucos by the Brazilians. Between 1538 and the ab- 
olition of slavery in 1888, almost 5 million African slaves 
were brought to Brazil. Mulattoes, those of mixed black 
and white ancestry, constitute perhaps 20% of the popu- 
lation. Today, the population of Brazil’s three southern- 
most states is mostly white. Blacks and mulattoes are 
concentrated along the Atlantic Coast. Indians, constitut- 
ing less than 1% of the total population, live mostly in the 
interior. 


Language and Religion. Although Brazil has a racially 


mixed population, most of its citizens are united by lan- 
guage and religion. Portuguese is the official language, 
and only about 35,000 Indians (members of the most 
isolated tribes) and recent immigrants (particularly Japa- 
nese) do not speak it. More than 90% of Brazilians are 
Roman Catholic, making Brazil the world’s largest Roman 


Catholic country. Church and state have been constitu- 


tionally separated since 1889. 

Education and Health. Despite the adult education pro- 
gram MOBRAL, which the government launched in 1971 
to reduce illiteracy, the illiteracy rate remained above 
20% through the 1980s. Public schools offer free prepri- 
mary education. Education is compulsory, and free, be- 
tween the ages of 7 and 14 years. Secondary education is 
also free. The University of Rio de Janeiro (1920) is one 
of South America’s prominent universities. 

The Arts. The vitality of the arts in Brazil owes much to 
the country’s racial and ethnic mix. Rio’s Carnaval, a 
spectacular folk festival held each year just before Lent, 
is a showcase for the samba, Brazil’s most characteristic 
dance, which has a pronounced African beat. Heitor VIL- 


LA-LoBos was one of the nation’s most respected compos- | 
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ers. Folk arts and crafts thrive in the rural areas, and 
many modern Brazilian painters take the everyday life of 
humble people as their subject. The influence of Mexican 
revolutionary muralists is apparent in the work of such fa- 
mous modern artists as Cândido Portinari. Brazil's bril- 
liant architects have created outstanding modern struc- 
tures of a recognizably Brazilian stamp, most notably the 
nation’s capital, Brasilia, which was planned by Lúcio 
CosTA. Its buildings, designed by Oscar Niemeyer, blend 
function and simple beauty. 

Literature. A branch of Portuguese literature from the 
16th to the early 19th century, Brazilian literature began 
to acquire its own identity only after 1822. Critics and 
literary historians generally agree that the Brazilian Joa- 
quim Maria Machano De Assis was the outstanding Latin 
American novelist of the 19th century. Modernism 
shaped Brazilian letters in the period before World War Il, 
and, like similar movements in Europe, it turned to folk 
sources for material and used the vernacular as its lan- 
guage. The leading exponent of modernism was MARIO DE 
ANDRADE. The Devil to Pay in the Backlands (1956), by 
the great novelist Jodo Guimaraes Rosa (1908-67), is one 
of the first contemporary Latin American literary works to 
achieve international acclaim. The novels of Jorge AMADO, 
currently Brazil’s most popular writer, are also widely 
translated. 


Economic Activities 


Until recently Brazil’s economy has been one of boom 
and bust; its development has been determined in suc- 
cession by the world demand for sugarcane, rubber, and 
coffee. The country has now begun a drive to develop its 
vast resources and to industrialize. Nevertheless, Brazil is 


Sugarloaf Mountain, along Botafoga Bay (foreground), an inlet of 
the Bay of Guanabara, is one of Rio de Janeiro's most familiar 
landmarks. 








Before Brazil's coffee bean is exported to Europe and North 
America, it must be soaked to remove its gummy residue and then 
spread to slowly ary in sunlight. Coffee is Brazil's leading export, 
and the nation is the world's largest coffee producer. 


still primarily an agricultural country, with severe eco- 
nomic problems. The reforming “cruzado plan” (1986) at 
first Spurred economic growth, but by 1987 inflation was 
again soaring. The world financial community has coop- 
erated in rescheduling interest payments on Brazil's mas- 
sive foreign debt. 

Agriculture and Forestry. Brazilian agriculture is largely 
inefficient and backward. The most important commer- 
cial crop has traditionally been coffee, and although its 
quality is poor, Brazil is the world’s leading producer and 
exporter. Other important commercial crops include ba- 
nanas, soybeans, cacao (of which Brazil is a leading ex- 
porter), tobacco, maize, Sugarcane, and oranges. Brazil is 
now a more important livestock producer than Argentina, 
and is also Latin America’s largest exporter of lumber. 

Mining and Manufacturing. \ron ore and manganese ore 
are the mainstays of Brazilian mining: Brazil is estimated 
to have about 15% of the world’s iron ore reserves. High- 
grade hematite has long been mined at Itabira, Minas 
Gerais, and a new site in the Carajas Highlands in Para, 
estimated to be the largest deposit in the world, is now 
under development. Manganese ore is mined at Lafaiete, 
Minas Gerais, and in the northern state of Amapa. In ad- 
dition, the Trompetas bauxite mining venture, located 
near the mouth of the Amazon River, began production in 
the late 1970s. 

Brazil’s leading industries manufacture processed 
foods, chemicals, textiles, metal products and machinery, 
transportation equipment (automobiles and ships), and 
petroleum products. Most manufacturing is concentrated 
in the Sao Paulo area. The country drastically reduced its 
dependence on imported petroleum in the 1980s through 
the use of GASOHOL and hydroelectric power. The Itaipu 
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A fazenda, or plantation, in the state of Mato Grosso, is depicted 
in this aerial photograph. Economic planners have stressed pro- 
grams of agricultural diversification so that Brazil's economy will 
not be dependent on coffee alone. 


hydroelectric station near Foz do Iguacu on the Parana 
River, opened in 1982, has the largest generating capac- 
ity in the world. 


Transportation and Trade. Brazil has the longest road 
network in Latin America, as well as the most automo- 
biles, trucks, and buses. Among the busiest seaports are 
Santos, Vitória, Rio de Janeiro, Paranaguá, and Recife. 
Rivers are major avenues of transportation, especially in 
the interior; topography has hindered the development of 
an inland rail network. 

The value of Brazil's exports (including coffee, soy- 
beans, iron ore, processed foods, machinery, vehicles, 
and vegetable products) is the highest in South America. 
Despite a fundamentally strong economy, however, Brazil 
is one of the world’s largest debtor nations; its economic 
problems were aggravated in the 1980s by floods, 
drought, and high inflation. Because agricultural com- 
modities—coffee, cocoa, orange juice, tobacco, sugar— 
are highly valuable Brazilian exports, climatic conditions 
such as drought, as well as fluctuating world prices, can 
significantly alter the annual trade picture. 


Government 


The constitution of 1969, suspended by a succession of 
military governments and amended in 1977 and 1978, 
vested executive power in the president, legislative power 
in a senate and a chamber of deputies, and judicial pow- 
er in a supreme court. The country returned to full civilian 
rule in 1985, but the president was chosen by an elector- 
al college. The new constitution, promulgated on Oct. 5, 
1988, provides for a directly elected president and a bi- 
cameral legislature. Although the presidential system was 
retained, the constitution grants greater powers than pre- 
viously to states and localities. 


(Left) Construction of the Trans-Amazon Highway parallel to the Amazon River was once considered vital to the development of Brazil's 
interior, but the highway has been largely abandoned due to the inhospitality of the terrain. (Right) Instead, modern roads such as this 
one have been cut through the tropical rain forests on the fringes of the Amazon basin. Such road projects have often required massive 
deforestation and have aroused controversy over possible environmental hazards. 
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History 


Archaeological discoveries in northeastern Brazil in the 
1980s indicate that humans may have settled in the area 
at least 32,000 years ago—far earlier than had been be- 
lieved. The indigenous Indian population was widely 
scattered and probably numbered no more than 1 million 
when Vicente Pinzon, a Spaniard, touched the northern 
coast of Brazil in 1500. In the same year Pedro Alvares 
CaBRAL Claimed the land for Portugal, based on the Treaty 
of TORDESILLAS (1494). The first permanent Portuguese 
settlement (Sao Vicente in Sao Paulo state), however, was 
not founded until 1532. French Huguenots briefly settled 
at Rio de Janeiro, and the Dutch ruled at Recife from 
1630 to 1654. Europe’s demand for sugar led to the es- 
tablishment of sugarcane plantations along the northeast 
coast in the 1530s, and the Portuguese crown granted 12 
individuals feudal powers over large blocks of land called 
capitanias. This system ended in 1640. Starting in the 
1600s colonists from Sao Paulo called bandeirantes set- 
tled the interior. Gold and diamonds were discovered in 
Minas Gerais about 1700. Rio de Janeiro was the only 
port from which gold could legally be exported, and it 
supplanted Bahia as the capital in 1763. 

In 1807-08, during the Napoleonic Wars, King JOHN 
VI of Portugal took refuge in Rio de Janeiro. Brazil, now 
the seat of government for its mother country, witnessed 
great economic growth. When a threatened revolution in 
Portugal forced John VI to return to Lisbon, popular pres- 
sure compelled his son, Dom Pedro, to declare (1822) 
Brazil independent. Dom Pedro was crowned Emperor 
PEDRO | and ruled until he abdicated in 1831. His son, 
Dom PeprRo ||, succeeded him. 

During the reign of Dom Pedro Il, Brazil enjoyed eco- 
nomic prosperity. After expanding the country’s territory 
as the result of a successful war against Paraguay (1864- 
70), the emperor cultivated cordial relationships with the 
United States and other Latin American countries. Never- 
theless, prorepublican factions began to grow in power, 
and the army overthrew the emperor in 1889. Brazil was 
ruled directly or indirectly by the military until 1894, 
when the first civilian president, Prudente de Morais, was 
elected. 

Political unrest led to a 1930 revolt led by Getúlio 
Dornelles VaRGAS. Vargas’s tenure marked the start of in- 
dustrialization for Brazil. Overthrown in 1945, he was re- 
elected in 1950 but committed suicide when the army 
demanded his resignation in 1954. 

A new capital was established at Brasilia to encourage 
development of the interior, but the concern of the mili- 
tary and business leaders turned to the pressing problems 
of social unrest and excessive inflation. In 1964 the mili- 
tary overthrew President Joao Goulart, and Brazil came 
to be ruled by a succession of military governments. The 
military suspended constitutional guarantees and im- 
Posed strict press censorship. These policies were moder- 
ated under President Ernesto GeiseL, who was succeeded 
by Gen. Joao Baptista de Oliveira Figueiredo in 1979. Ci- 
vilian government was restored fully in 1985 when an 
electoral college chose Tancredo de Almeida Neves as 


president. He died before taking office and was succeed- 
ed by José Sarney. A new constitution took effect in Oc- 
tober 1988. Sarney’s directly elected successor, Fernan- 
do CoLLorR DE MELLO, took office in March 1990. He 
launched a radical economic stabilization program de- 
Signed to revive the economy by cutting government 
spending and reducing inflation. 


Brazil nut The tough-shelled, triangular Brazil nut is 
the seed of a tropical evergreen tree, Bertholletia excelsa, 
that grows in large forests in the Amazon River basin of 
South America. The trees, which can reach a height of 45 
m (150 ft), are not cultivated; propagation is entirely by 
the chance sowing of the seeds, usually by animals. The 
fruits are thick-walled pods, each of which contains some 
18-30 nuts. The pods are gathered when they have fallen 
from the trees, and they must be chopped open to obtain 
the nuts. Brazil nut kernels are sweet tasting and an ex- 
cellent source of protein. They are also rich in an oil that 
is used for lubricating and lighting. 





The Brazil nut tree, a tall tropical evergreen, grows wild in the for- 
ests of the Amazon region. Up to 30 of its creamy-fleshed, triangu- 
lar nuts grow inside a hard, coconutlike “fruit”, the nuts can be 
gathered only when the fruit falls to the ground. 


Brazilian literature see BRAZIL 


brazing see WELDING AND SOLDERING 


Brazos River [braz’-uhs] The Brazos River is formed 
by the junction of the Double Mountain and Salt rivers, 
which fork in north central Texas. Draining an area of 
about 108,000 mi? (44,500 mi®), it flows southeast to 
the Gulf of Mexico at Freeport. The Possum Kingdom and 
Whitney dams on the Brazos provide power and irrigation. 
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Brazzaville Brazzaville (1984 pop., 595,102), the 
capital city of the People’s Republic of the Congo, is lo- 
cated on the north bank of the Congo River below Stanley 
Pool. 

Brazzaville is the center of transportation and commu- 
nication for the Congo. Served by steamships, railroads, 
and a network of highways, it is a transit trade point for 
wood, rubber, agricultural products, and other commodi- 
ties bound for central African countries. Its main indus- 
tries produce building materials, textiles, beverages, 
leather products, and matches. 

Founded in 1883 by the French explorer Pierre de 
Brazza, the city served as the capital of French Equatorial 
Africa from 1910 to 1958. Marien Ngoubai University 
(1972) is located there. 


bread Bread is a baked food made from a dough of 
ground or milled cereal grain, usually wheat flour, and 
leavened by chemical or microbiological action. Because 
of the leavening process, making even the simplest kind 
of bread is a fairly complicated procedure. Only wheat 
flour contains gluten, a substance that supplies the 
structure needed for leavening. Many non-wheat-growing 
cultures have never known bread. 

Bread making may have originated in Egypt. Archaeol- 
ogists have found pieces of bread that show clear evi- 
dence of leavening action in deposits dating from about 
3500 Bc. The “sun bread” of Upper Egypt, made today 
by a method that must be very old, is prepared from a 
thick batter that is placed in the sun to leaven and par- 
tially dry before it is baked into a hard-crusted loaf with a 
sweet, soft interior. 

Bread was a common foodstuff in Rome, and a so- 
phisticated baking industry developed, using mechanical 
kneading devices. During the early Middle Ages, baking 
technology regressed, although eventually the growth of 
bakers’ guilds resulted in improvements in techniques 
and tools. During the Industrial Revolution, an accelera- 
tion occurred in the development of baking technology, 





and today the making of bread is a highly mechanized 
process in most Western countries. 


Leavening 


Dough was originally leavened by adding sourdough left 
over from a previous day’s bread production. The relative 
acidity, alcohol content, and low oxygen tension in the in- 
terior of a sourdough mass tend to inhibit the growth of 
molds and undesirable bacteria while allowing preferred 
Strains of YEAST to proliferate. The results are unpredict- 
able, however, because varying amounts and types of 
yeast can develop in the sourdoughs. An improved meth- 
od of ancient origin uses the relatively pure yeast that 
settles out from beer or wine. Today bread is leavened 
with yeast manufactured by inoculating pure cultures of 
the selected strain of microorganism into carefully formu- 
lated and sterilized liquid media. 

Yeast performs its leavening function by fermenting 
carbohydrates such as glucose, fructose, maltose, and 
sucrose. (It cannot metabolize lactose, the predominant 
carbohydrate in milk.) The principal products of fermen- 
tation are carbon dioxide, which produces the leavening 
effect, and ethanol. Yeast also produces many other 
chemical substances that flavor the baked product and 
change the dough’s physical properties. 

Although most breads and rolls are leavened by yeast, 
some breadlike products (irish soda bread, corn bread, 
certain kinds of muffins) are leavened by chemical sys- 
tems Such aS BAKING POWDER. 


Ingredients of Bread 


Bread can be made using only flour, water, salt, and leav- 
ening. This simple recipe is used for the popular Italian 
and French breads. The flavor and the texture of both 
crust and crumb deteriorate rather quickly, however. Oth- 
er ingredients must be added to improve storage stability. 

Nonfat dry milk is often added to improve the flavor 
and enhance the nutritional quality of commercial bread. 
Shortening improves the texture of the crumb and in- 
creases shelf life. It also makes the dough easier to han- 
dle. Some types of shortening, such as butter, contribute 





(1) Jewish pumpernickel, (2) plain hard roll, (3) pop- 
py-seed hard roll, (4) challah, (5) French bread, (6) 
white bread, (7) Italian ring, (8) corn bread, (9) pita, 
(10) pumpernickel, (11) seedless rye bread, (12) 
whole-wheat bread, (13) Russian black bread, (14) 
plain bagel, (15) pumpernickel bagel, (16) Italian 
round bread, (17) raisin bread, (18) Jewish rye, (19) 
honey bran bread, (20) bread sticks, (21) onion rolls. 
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A truck delivers flour to a modern bakery, where it is unloaded into a silo. The flour is sifted, weighed, and poured into a mixer, where it is combined with a 
premix of yeast, water, salt, and additives. The dough is allowed to stand for a few hours in order to rise and is then extruded onto a conveyor belt and sliced 
into loaves. The loaves are put into pans and go through a prover, where they rise a second time. A hot-air oven bakes the bread, and a depanner removes the 
bread from pans by pneumatic suction. Pans are cleaned and reused. The bread loaves are cooled, sliced and wrapped. Factory bakeries are situated close to 


their markets to facilitate daily deliveries. 


significantly to the flavor of the finished loaf. Eggs con- 
tribute their characteristic color and flavor to the bread, 
and their natural emulsifiers improve the handling prop- 
erties of the dough and make the crumb softer. Sugar and 
corn syrup make the bread sweeter and supply ferment- 
able carbohydrates for the yeast to metabolize. Molasses 
and honey add their typical flavors as well as sweetness. 
Most consumers prefer slightly sweet bread. 

Other ingredients sometimes added to commercial 
bread and rolls include dough improvers (to adjust han- 


dling properties), yeast foods, mold inhibitors, vitamins, 
and minerals. 

Whole Wheat Bread. Whole wheat bread is made from a 
meal that contains essentially all of the components of 
the cleaned wheat kernel in the same proportions as they 
are found in the grain. The loaves are dense, firm, dark in 
color, coarse in texture, and strong in flavor. Wheat and 
part-whole-wheat breads contain a mixture of whole grain 
meal and enough white flour to ensure good dough ex- 
pansion and a lighter color and density. 
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Pumpernickel and Rye Bread. Pumpernickel, a dark, 
tough, and close-textured loaf, is made from crushed or 
ground whole rye kernels, without the admixture of wheat 
flour. Rye and wheat flours are added to produce rye 
bread, which has a better texture, lighter color, and mild- 
er flavor than pumpernickel. Caramel coloring and cara- 
way seeds are often added to rye bread. 

Rye bread can be made by the sourdough method, 
where leavening and flavor result from the addition of a 
small amount of old dough in which lactic-acid-producing 
bacteria have developed. These microorganisms ferment 
some of the carbohydrates in the fresh dough batch, pro- 
ducing characteristic sour tastes and odors. 

Salt-Rising Bread. Salt-rising bread is made with a 
sourdough especially high in salt. The salt limits the 
growth of common bakers’ yeast while creating a more 
favorable environment for the growth of bacteria that in- 
fluence the flavor. 


Production Methods 


All conventional bread production involves measuring the 
ingredients; mixing and kneading the ingredients to form 
an extensible dough; allowing the dough to ferment under 
controlled conditions; kneading the fermented dough; 
forming the dough piece; proofing, or allowing the dough 
piece to ferment; and baking. There are many variations 
of this scheme. 

Mixing and kneading the ingredients to form a soft, 
elastic mass (called developing the dough) is a critical 
part of the baking process. Unless the proper physical 
properties are obtained at this stage, the dough will be 
very difficult to manipulate, either by hand or by machin- 
ery, and will not produce bread of optimal volume and 
texture. An adequately developed bread dough will exhib- 
it a slight sheen on the surface but will be only slightly 
sticky to the touch. When the dough is stretched out to a 
thin film, it will not tear readily and will have a translu- 
cent, webbed appearance. 

The second kneading process collapses the expanded 
dough piece so that most of the leavening gas is pressed 
out of it. This is done to prevent the formation of large gas 
bubbles, which mar the appearance of the loaf and re- 
duce the quality of the bread. 

After the initial fermentation, the bulk dough mass Is 
cut into pieces calculated to yield the desired size of roll 
or loaf. These pieces may be rounded to form a skin 
around the piece before it is fermented again, or they may 
be sheeted out and rolled into cylinders to be deposited 
in loaf pans. In one type of bread making the dough Is 
deposited into pans immediately after it has been mixed. 
The panned or rounded dough pieces then undergo a sec- 
ond, and sometimes a third, fermentation, during which 
the leavening gas generated by the yeast causes them to 
expand considerably. 

Bread and rolls can be baked in pans or on sheets; the 
latter method produces the so-called hearth breads. Most 
commercial ovens for large-scale production are of the 
tunnel type, in which multiple assemblies of loaf pans or 
Sheets are carried through long baking chambers indi- 
rectly heated by gas, oil, or electricity. 


Nutritional Qualities 


Most white bread sold in the United States is enriched. 
Federal standards require that enriched bread contain not 
less than 1.1 mg of thiamin, 0.7 mg of riboflavin, 10 mg 
of niacin, and 8 mg of Iron to a pound. (It must not con- 
tain more than 12.5 mg of iron in each pound.) It may 
contain enough added calcium to bring the total calcium 
content of the bread to 600 mg a pound. When so en- 
riched, bread can supply significant percentages of the 
daily requirements of these and several other essential 
nutrients. 


Special Dietary Breads 


For people who experience adverse physiological reac- 
tions to certain bread ingredients, special products are 
available. Bread containing less than 10 mg of sodium to 
every 100 g can be helpful in diets of people with edem- 
atous conditions, certain hypertensive states, and nephri- 
tis. Gluten bread, which contains reduced amounts of 
Starch and a higher percentage of protein than does regu- 
lar white bread, is made for people who react adversely to 
wheat starch. It is also recommended for high-protein, 
low-calorie diets. 


breadfruit The breadfruit is the globular or oval fruit 
of the breadfruit tree, Artocarpus altilis, an evergreen 
member of the mulberry family, Moraceae. The breadfruit 
tree grows to heights of 18 m (60 ft) or more. The yellow- 
green fruit is up to 30 cm (12 in) in diameter. Its pulp is 
starchy, bland, and very palatable when cooked. The fruit 
is seedless, and the tree is reproduced vegetatively, usu- 
ally from root suckers. Breadfruit was once grown only in 
the Pacific. In 1793 it was established in Jamaica and 
St. Vincent. Since then it has spread around the tropics 
and become a very valuable food crop. 


Breadfruit, native to East Asia, is a source of wood, fiber, latex, and 
food for people in the tropics. The flower develops into a starchy, 
edible fruit, which is roasted, baked, boiled, or ground into flour. 


breaker A breaker is a wATER wave that breaks into 
foam against a shore or reef, or over a very shallow sea 
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bottom. Breaking waves are commonly classified as spill- 
ing, plunging, or surging. Spilling breakers break gradual- 
ly over long distances; they are usually associated with 
steep wind waves and a relatively flat offshore sea bot- 
tom. Plunging breakers break all at once; they result from 
long swells over bottom sloping up to the shore. Surging 
breakers tend to surge up the face of a steep beach. A 
wave breaks when the orbital velocity of the water in the 
crest exceeds the phase speed of the wave. 


breakfast cereal in 19th-century America, break- 
fast cereal was a cooked mixture of grain (usually oats), 
water, and salt. The processed, packaged, ready-to-eat 
cereal that has become a typical American breakfast food 
originated with a group of Seventh-Day ADVENTISTS seek- 
ing healthful additions to their vegetarian diet (See NUTRI- 
TION, HUMAN). During the 1860s, at their sanitarium in 
Battle Creek, Mich., they produced a new cereal food by 
grinding up and rebaking already baked sheets of thin 
dough. Both C. W. Post, a patient at the sanitarium, and 
W. K. Kellogg of Battle Creek improved and expanded the 
process and founded what was to become a giant industry. 

Today breakfast cereals are available in dozens of fla- 
vors, forms, and textures. They are mixtures of wheat, 
corn, oats, and rice, with added sugars, colorings and fla- 
vorings. These ingredients are cooked together under 
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pressure; dried; ground, flaked, or shredded; then toasted 
and packaged. To produce puffed cereals, grains are 
heated in a pressure chamber; when the pressure is re- 
leased, expanding water vapor puffs each grain to many 
times its original size. 


bream see MINNOW; SUNFISH 


Bream, Julian Guitarist and lutenist Julian Bream, 
b. London, July 15, 1933, made his debut in 1947. 
Bream has commissioned works from such contemporary 
composers as Benjamin Britten, Hans Werner Henze, and 
Sir Michael Tippett. He is the founder (1960) of the 
Julian Bream Consort, and in 1961 he established the 
Semley Festival in Wiltshire, England, for the perfor- 
mance of rare chamber music. 


breast Breasts, in human females, are two glandular 
organs that secrete milk for feeding newborn infants. 
Such glands are present in all MAMMALS and are known in 
general as mammaries. Physiologically, they are highly 
modified sweat glands. No other animals possess such 
glands, and no related precedents exist in other classes of 
vertebrates. 

Rudimentary breasts are present in both human sexes 


milk-producing An adult human female's breast comprises 

cell mostly fatty tissue, into which lobes are 
embedded. Each lobe connects to the nip- 
ple by means of a milk duct. A magnifica- 
tion of a lobe reveals a cluster of lobules, 
which are spheres of columnar, or milk- 
producing, cells. Milk produced by these 
cells contains fat, protein, carbohydrates, 
inorganic salts, vitamins, and antibodies 
that immunize the suckling infant from in- 
fections. Milk droplets accumulate in the 
lobule and travel through a duct to the nip- 
ple during lactation. The development of 
the breasts and the production of milk are 
controlled in a complex manner by four hor- 
mones. Estradiol and progesterone are hor- 
mones produced in the ovaries and uterus 
of a woman. Estradiol regulates duct de- 
velopment, and progesterone regulates lob- 
ule development. The hormones prolactin 
and oxytocin control milk production and 
secretion. Prolactin is released by the pitu- 
itary as pregnancy-induced levels of pro- 
gesterone and estradiol in the blood drop. 
Prolactin stimulates the lobules to produce 
milk. Oxytocin is secreted by the pituitary in 
response to nerve impulses initiated when 
the infant sucks its mother’s nipple. This 
hormone causes the contraction of muscle 
cells associated with the lobules and 
ducts, squeezing the milk toward the nip- 
ple. In addition, oxytocin causes uterine 
muscles to contract, restoring to the uterus 
its original muscle tone. 


294 BREAST-FEEDING 


at birth. No further development takes place in males 
during normal GRowTH, but full development occurs in fe- 
males in the early childbearing period. A projection called 
a nipple is found at the tip of each breast in both men 
and women. It is surrounded by a pigmented area, the 
areola, that enlarges and deepens in color in pregnancy. 

Structure. The female human breast consists mainly of 
a round mass of glandular tissue comprising about 15-20 
lobes, each having a duct leading to an opening on the 
nipple; the duct system and glandular tissue fully develop 
with pregnancy. The amount of fat sheathing the glandu- 
lar tissue determines the size of the breast. Connective 
tissues form the foundation or framework of the breast. 
The layer of ligaments directly beneath the breast sends 
strands into the breast itself, providing the firm consis- 
tency of the organ. The deep layer of connective tissue 
sends strands in the opposite direction into the covering 
of the chest muscles. 

Examination. Breast CANCER is an important medical 
problem, with women of age 35 or older at increasing risk 
of developing some form of the disease. Physicians urge 
that women conduct monthly self-examinations of their 
breasts to detect potentially cancerous lumps, because 
the disease is more curable when found at an early stage. 
Another screening method is the X-ray process called 
MAMMOGRAPHY. Medical groups agree on the desirability of 
yearly mammography tests for women of 50 and older. 
Some groups also advise an initial test for women be- 
tween 35 and 40, and a test every one or two years for 
women between 40 and 50, but other groups argue that 
the medical gains for the population at large do not justi- 
fy the costs of such procedures. The alternative screening 
process called thermography has been characterized as a 
waste of time by the American College of Radiology. 

For many years, the most common approach taken in 
the treatment of breast cancer was MASTECTOMY—the re- 
moval of the breast and sometimes of surrounding tissues 
and muscles as well—along with X-ray treatments. Many 
physicians instead urge less drastic lumpectomies, in 
combination with radiation therapy and chemotherapy, 
but the subject remains one of considerable controversy. 


breast-feeding Breast-feeding is the nursing of a 
baby from a mother’s breast. After the birth of a child, a 
mother’s breast produces colostrum, a yellow fluid with a 
high level of protein and antibodies. A baby who feeds on 
colostrum is better able to resist bacteria and viruses and 
does not easily contract diarrhea and colds. The milk, 
which begins to flow a few days after childbirth, is a 
Shade of blue and has a thin consistency. It gives the 
baby the right nutritional balance at the right temperature. 

The fat content of human milk, compared with cow’s 
milk, is more digestible for infants and allows greater ab- 
sorption of the fat-soluble vitamins from the intestine. 
Human milk has a lower mineral content than cow’s milk, 
but the calcium present is better utilized by infants. Anti- 
gens in cow’s milk can cause allergic reactions in a new- 
born child; such reactions to human milk are rare. Anti- 


bodies present in human milk protect a baby from gas- 
trointestinal disorders and respiratory and ear infections. 
Human milk also promotes growth. 

While nursing, the mother feels a tingling sensation as 
the milk glands, or lobules, produce milk, and a slight 
tension when the milk is squeezed out of the glands. At 
first some leakage of milk may occur, and the mother may 
feel the hormonally induced uterine contractions that ac- 
company milk ejection. Many mothers attest to the forma- 
tion of special, intimate bonds with their breast-fed infants. 

Breast-feeding is not an instinctive action; it must be 
learned by a new mother. Some nursing mothers encounter 
difficulties with engorged breasts or chronically sore or 
leaking nipples. In some cases the nervous-hormonal reflex 
that ejects the milk can be blocked by anxiety and stress. 

Human milk banks have been established in several 
U.S. cities for the benefit of premature, ill, or allergic in- 
fants whose mothers are unable to breast-feed them. Do- 
nor mothers are screened for certain diseases, and their 
excess milk is expressed into sterile plastic bags, sealed, 
and frozen. 

The health of Third World children has suffered where 
dry formulas, mixed with polluted water, have replaced 
uncontaminated, nutritionally superior mother’s milk. 
Controversy has erupted over commercial efforts to con- 
vert Third World mothers to formula feeding. Conversely, 
studies have found toxic substances, such as pesticides, 
in human milk, often in areas affected by agricultural 
spraying programs. 


Breasted, James Henry James Henry Breasted, b. 
Rockford, IIl., Aug. 27, 1865, d. Dec. 2, 1935, was an 
American Egyptologist, historian, and archaeologist. He 
collaborated (1899) on the Berlin Egyptian Dictionary 
and organized (1905) the University of Chicago Egyptian 
expedition, which carried out a major epigraphic survey of 
endangered inscriptions. As the first director of the Uni- 
versity of Chicago’s Oriental Institute he oversaw expedi- 
tions to Persepolis and Megiddo and further surveys in 
Egypt. He also originated the FERTILE CRESCENT concept to 
describe the development of civilization in the ancient 
Near East. 


breath analyzer The breath analyzer, sometimes 
called the breathalyzer, is an instrument that detects al- 
coholic impairment by measuring the concentration of al- 
cohol in the breath; there is a definite relationship be- 
tween the concentration of alcohol in breath and blood. 
The breath analyzer collects specimens of breath and, 
using any of a number of available chemical laboratory 
techniques, quickly determines the percentage of blood 
alcohol concentration (BAC). Under U.S. government 
standards, a BAC of 0.10 percent or more is evidence of 
alcoholic impairment. Breath analyzer results are accept- 
ed as evidence in all 50 states. In Great Britain and Eu- 
rope, they must be corroborated by the results of blood 
analyses. 





breathing = see LUNGS; RESPIRATORY SYSTEM 


Bréebeuf, Saint Jean de [bray-buf’] Saint Jean de 
Brébeuf, b. Mar. 25, 1593, was a missionary to the Hu- 
ron Indians and one of the Jesuit MARTYRS oF NORTH 
AMERICA. In 1625 he landed at Quebec with two other Je- 
suits and began missionary work among the Hurons, who 
eventually adopted him into their tribe. On Mar. 16, 
1649, Brébeuf and his assistant Gabriel Lalemant were 
tortured to death by Iroquois Indians. Feast day: Sept. 26 
(Mar. 16 for the Jesuits). 


breccia see SEDIMENTARY ROCK 


Brecht, Bertolt [brekht, bair'-tohld] Bertolt Brecht, 
b. Feb. 10, 1898, d. Aug. 14, 1956, one of the great 
German poets and playwrights, had a key influence on 
modern drama. As an innovator he advanced such ideas 
as the “alienation effect,” an attempt to divorce the audi- 
ence from emotional identification with the play’s char- 
acters, preventing them from experiencing the Aristote- 
lian catharsis of pity and fear. “Gestic” acting, another 
Brechtian notion, trained actors to distance themselves 
from their stage characters, emphasizing stylized action, 
intonation, and facial expression rather than emotional 
empathy. 

Brecht’s reputation dates from 1922, when his sec- 
ond play, Drums in the Night, won the Kleist Prize, Ger- 
many’s chief literary award. With his love of unpretentious 
forms (the ballad, for example), his down-to-earth dia- 
logue, and his use of American stereotypes such as the 
gangster, he foreshadowed the end of EXPRESSIONISM and 
the start of neue Sachlichkeit (“new objectivity”). 

Early Life. The son of a paper manufacturer, Eugen 
Berthold Friedrich Brecht (he called himself Bertolt) grew 
up in his Bavarian birthplace, Augsburg, and entered Mu- 
nich University as a medical student in 1917. He wrote 
his first play, Baal, in 1918, and during the upheavals at 


Bertolt Brecht, an East 
German playwright, 
dramatized the Marx- 
ist themes of greed 
and corruption in capi- 
talist society. He was a 
leader in the develop- 
ment of epic theater, a 
movement contending 
that the dramatic mes- 
sage should be direct- 
ed at viewers’ senses 
of reason rather than 
evoking an emotional 
response. 
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the end of World War | he served on a soldiers’ and work- 
ers' council. Brecht became a dramaturg (theatrical liter- 
ary adviser) in Munich for two years following the success 
of Drums, then in 1924 moved to Max REINHARDT’s Berlin 
theater. In 1927 he began his association with Erwin 
PISCATOR, another exponent of EPIC THEATER, and in that 
year he met composer Kurt WEILL, with whom he wrote his 
most popular work, The THREEPENNY OPERA (first produc- 
tion, 1928; first film, 1931), adapted from John Gay's 
1728 ballad-play, The Beggar’s Opera. A full-scale op- 
era, The Rise and Fall of the City of Mahagonny, followed 
in 1930. The music for the militantly Communist The 
Measures Taken (1930) and The Mother (1932) was 
composed by Hanns EISLER. 

Exile. When the Nazis took over in 1933, Brecht and 
his wife, the actress Helene Weigel, left Germany for 
Denmark, where they lived until the German invasion 
forced them once again to move. During the period of 
Scandinavian exile, however, Brecht composed the great 
poems of his maturity, collected in the Svendborg Poems 
(1939). Moreover, he returned to large-scale playwriting 
with Mother Courage and Her Children (1939), The Life 
of Galileo (1939), The Good Person of Setzuan (1940), 
and The Resistable Rise of Arturo Ui (1941). 

In 1941, traveling by way of Helsinki, Moscow, and 
Vladivostok, the couple settled for six years in California, 
where Brecht collaborated on several films. In California 
he wrote the Caucasian Chalk Circle (1945), as well as a 
number of songs with Eisler, including the bitterly satiri- 
cal “Hollywood Elegies” (1942). In 1947, Brecht was 
interrogated by the U.S. House of Representatives’ Com- 
mittee on Un-American Activities. Within days, he had 
returned to Europe. In Zurich (1947-48) he wrote his 
principal theoretical work, the Short Organum for the 
Theater. After settling in East Berlin in 1949, he devoted 
his last Seven years to directing and training his own com- 
pany, the Berliner Ensemble. 


Breckinridge, John Cabell John Cabell Breckin- 
ridge, b. near Lexington, Ky., Jan. 15, 1821, d. May 17, 
1875, was vice-president (1857-61) of the United 
States and the Southern Democrats’ presidential nominee 
in 1860. A lawyer, he fought in the Mexican War and 
served in the Kentucky legislature (1849-50) and U.S. 
House of Representatives (1851-55) as a Democrat. As 
vice-president under James BUCHANAN, he presided over 
the Senate with impartiality despite his strong Southern 
sympathies. In the presidential election of 1860 he car- 
ried 11 states. 

Breckinridge worked to prevent secession and civil 
war, but late in 1861 he fled to join the Confederacy. 
Made a general, he participated in several major battles, 
mostly in the West. He also administered a territorial 
command in western Virginia and on Feb. 6, 1865, was 
named Confederate secretary of war. After the war he 
went abroad. Returning to Kentucky in 1868, he prac- 
ticed law and was vice-president of a railroad company. 
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Breda [bray-dah’] Breda, a city in North Brabant prov- 
ince of the southern Netherlands, has a population of 
120,212 (1988 est.). The main industries are canning 
and cloth and carpet manufacturing. 

Settled in the 12th century, Breda was a strongpoint 
on the northern frontier of the duchy of Brabant and 
served as the capital of the barony of Breda from 1350. 
Taken alternately by the Spanish and Dutch during the 
16th and 17th centuries, it was the site of the Compro- 
mise of Breda in 1566 (the beginning of the Dutch Revolt 
against Spain); the 1660 Declaration of Breda; and the 
1667 Peace of Breda signed by England, France, Den- 
mark, and the Netherlands. Notable buildings include the 
15th-century Great Church of Our Lady. 


Bredero, Gerbrand [bray’-de-roh, hair’-brahnt] 
Gerbrand Adriaenszoon Bredero (Brederode or Breero), b. 
Mar. 16, 1585, d. Aug. 23, 1618, was a Dutch play- 
wright and poet whose works were full-bodied portraits of 
l6th- and early 1/7th-century Dutch life. Influenced by 
the style of the Dutch Rederijkers, Bredero is best known 
for such farces as De Klucht van de Koe (The Farce of the 
Cow, 1612), De Klucht van de Molenaar (The Farce of 
the Miller, 1613), and a boisterous comedy about Am- 
sterdam life, Spaanschen Brabander (The Spanish Bra- 
banter, 1617). 


breeder reactor A nuclear fission reactor that pro- 
duces as much fuel as (or more fuel than) it consumes is 
called a breeder reactor. Such a device is possible be- 
cause when the URANIUM isotope U-238 absorbs a neu- 
tron during the operation of a reactor, it is converted into 
a fissionable isotope of PLUTONIUM, Pu-239, which can it- 
self be used to fuel reactors. Breeding is also possible by 
the absorption of neutrons in thorium, Th-232, to pro- 
duce the fissionable isotope U-233. 

The accumulation of fuel in a breeder reactor requires 
that the number of neutrons released per absorption in 
fuel, labeled 7 (eta), minus any losses, be greater than 
two. Whereas most nuclear reactors are merely convert- 
ers, in a fast-neutron reactor that is fueled primarily with 
plutonium and has no moderator to slow neutrons, values 
of 7 of 2.3 are possible. 

A typical breeder reactor has two regions: (a) an inner 
core, consisting of a large number of stainless-steel tubes 
filled with a mixture of uranium oxide (UO-) and plutoni- 
um oxide (PuQ;), and (b) an outer blanket, consisting of 
tubes of natural uranium oxide, which captures neutrons 
that escape from the core to produce plutonium. Heat is 
removed from the core by a liquid coolant and used to 
produce steam; the steam powers a turbine that drives an 
electrical generator. Breeder reactors typically operate at 
high temperatures because fast (high-energy) neutrons 
are essential to their efficiency. Liquid sodium, which has 
excellent heat-transfer properties and, unlike water, does 
not readily absorb neutrons, is therefore commonly used 
as a coolant. 


i 
F ri ari ee | 5 
Wr Ci 
ee 





A breeder reactor produces more fissionable fuel than it consumes, supplying 
almost inexhaustible energy. The reaction in a breeder uses fast neutrons to 
generate plutonium-239 from uranium-238 (through uranium-239 and nep- 
tunium-239). The plutonium-239 in turn absorbs a neutron, giving off fission 
products and more neutrons. Reactions in the breeder reactor take place in 
the uranium-235 core (1), which produces fast neutrons, and the uranium- 
238 outer blanket (2), which absorbs them. Boron control rods (3) are inter- 
spersed throughout the core. Fission heat is carried away by liquid sodium 
coolant (4,5) and used in a steam-driven electrical generator. The reactor is 
surrounded by a thick, concrete radiation shield (6). 


The potential importance of the breeder in the world’s 
energy picture may be understood in terms of fuel utiliza- 
tion. In a typical present-day commercial light-water re- 
actor, only about 2% of the uranium is burned, which 
implies that the resources of inexpensive natural uranium 
would be exhausted in a few decades if all reactors were 
converters. On the other hand, the breeder under ideal 
conditions uses almost 100% of the uranium, thus ex- 
tending the uranium resources for many hundreds of 
years. Because the fuel used need not be enriched in the 
U-235 isotope, cost savings are effected. 

In Europe the world’s first commercial-size fast breed- 
er—the Super-Phoenix, built in France by a consortium of 
European countries—began to produce electricity in 
1986. In the United States, however, environmental con- 
cerns and fears of plutonium theft have halted the devel- 
opment of breeder reactors. 

See also: NUCLEAR ENERGY. 
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Breedlove, Craig Norman Craig Breedlove, b. Los 
Angeles, Mar. 23, 1937, was the first person to set 
records of 400, 500, and 600 mph on land and the first 
to pursue the land speed record in a jet-powered vehicle. 
His first record (407.45 mph; 656 km/h) was established 
(1963) at the Bonneville Salt Flats, Utah, in a three- 
wheeled vehicle that was officially considered a motorcy- 
cle. He reached 526.28 mph (847 km/h) in 1964 in a 
four-wheeled vehicle. His two runs in 1965 averaged 
600.601 mph (967 km/h), a record not broken until 
1970. Breedlove held the land speed record five times 
between 1963 and 1965. 


Bregenz [bray’-gents] Bregenz is the capital city of 
Vorarlberg province in western Austria. Located at the 
eastern end of Lake Constance, it is a winter and summer 
tourist center with a population of 24,561 (1981). Dur- 
ing the Middle Ages it was ruled by the counts of Bregenz 
and the counts of Montfort. It was sold to the Habsburgs 
in the 16th century. A cable car runs up Mount Pfander 
to a museum that displays Celtic and Roman artifacts. 


Bremen [bray’'-men] Bremen is a port city in northern 
Germany, on the east bank of the Weser River about 70 
km (43 mi) from the North Sea. It has a population of 
522,000 (1987 est.). Bremen and its surrounding territory 
are a Land, or province, of Germany with an area of 404 
km* (156 mi*) and a population of 660,400 (1988 est.). 

The Bremen docks are second in importance only to 
those of Hamburg; they line the Weser to the north of the 
Old Town. On the estuary to the north is the outport of 
BREMERHAVEN, built to accommodate ships that were too 
large to sail up to Bremen itself. The chief industries of 
Bremen are shipbuilding and the manufacture of auto- 
mobiles and machinery. 

Bremen was founded about aD 787. By the 13th cen- 
tury it was a prosperous trading town, and in 1358 it be- 
came a member of the HANsEATic LEAGUE. It was declared 
a free city in 1646 and maintained its independence un- 
til 1815, when it merged with the German Confederation. 
The city was heavily damaged during World War II but has 
since been rebuilt. 


Bremer, Fredrika [bray’-mur, fred-ree’-kuh] Fredrika 
Bremer, b. Aug. 17, 1801, d. Dec. 31, 1865, was a 
Swedish author and women’s rights advocate. Besides 
Familjen H. (The Family H., 1830), Sweden’s first realis- 
tic novel, she wrote Hertha (1856; Eng. trans., 1856) 
and Father and Daughter (1858; Eng. trans., 1859), both 
dealing with the domestic effects of the demand for 
women’s rights. 


Bremerhaven [bray’-mur-hah-fen] Bremerhaven, a 
city in northern Germany in the state of Bremen, lies on 
an inlet of the North Sea. The city has a population of 


132,194 (1987 est.). Major industries are shipbuilding, 
fish processing, and net making. 

The people of BREMEN, a city on the Weser 74 km (46 
mi) to the south, founded (1827) Bremerhaven in order 
to have a port capable of handling large ships. In 1939 
the port and its neighboring towns were consolidated and 
named Wesermunde. The city was heavily bombed during 
World War I]. In 1947 it was renamed Bremerhaven. 


Brendan, Saint Saint Brendan, 484-577, was an 
lrish abbot and missionary. Tradition holds that he 
founded the monastery at Clonfert, where he was the ab- 
bot. According to the medieval Irish epic Voyage of Saint 
Brendan the Abbott, he and 17 fellow monks sailed 
across the Atlantic to the land promised to the saints. 
This legend has led to speculation that Brendan may have 
reached America. Most scholars accept only that Brendan 
visited Scotland and perhaps Wales. Feast day: May 16. 


Brendel, Alfred Alfred Brendel, b. Jan. 5, 1931, is 
a Czechoslovakian-born pianist and a leading performer of 
the works of Ludwig van Beethoven and Franz Liszt as 
well as of contemporary and classical music. He made his 
professional debut at age 17 and a year later won the 
Busoni prize. Brendel made his New York debut in 1964. 
He has also won the Grand Prix du Disque and written a 
book, Musical Thoughts and Afterthoughts (1977). 


Brennan, William Joseph, Jr. William Brennan, 
b. Newark, N.J., Apr. 25, 1906, a Democrat, was ap- 
pointed to the U.S. Supreme Court by Republican Presi- 
dent Dwight D. Eisenhower in 1956. Brennan graduated 
(1931) from Harvard Law School and specialized in labor 
law. In 1949 he was appointed to the New Jersey superi- 
or court and in 1952 to the state supreme court. On the 
U.S. Supreme Court Brennan cast consistently liberal 
votes on such major issues as abortion, pornography, li- 
bel, religion, and criminal law. In the 1960s Brennan was 
in the majority more often than any other justice; his 
landmark majority opinions include Baker v. Carr and 
New YorK TIMES COMPANY v. SULLIVAN. Also identified with 
liberal civil-rights stands during his career, he announced 
decisions endorsing affirmative action against past job 
discrimination in certain situations (1986) and approving 
promotion quotas (1987). He retired from the court in 
1990. 


Brenner Pass The Brenner Pass is one of the lowest 
passes through the Alps, with an elevation of 1,370 m 
(4,495 ft). Since Roman times it has been the principal 
route between Germany and northern Italy. From Inns- 
bruck, Austria, the route climbs steeply to its highest 
point, which marks the border between Austria and Italy. 
The first road was built through the pass in 1772, and 
between 1864 and 1867 a railroad was constructed, 
linking Innsbruck with Bolzano, Italy. 


298 BRENNUS 


Brennus [bren’-uhs]} Brennus was a Gallic king who 
captured Rome about 390 Bc. According to legend, his 
attack on the CapPITOLINe Hitt failed when the Romans 
were alerted by the cries of the sacred geese. When the 
Gauls were found cheating in weighing the gold paid to 
secure their withdrawal, Brennus is said to have added 
his sword to the scales, justifying the action with the 
words Vae victis (“Woe to the vanquished”). 


Brent, Margaret Margaret Brent, b. Gloucester, En- 
gland, c.1600, d. c.1670, was a wealthy landowner in 
early Maryland and the first woman to hold land in her 
own right in the colony. As executor of Gov. Leonard Cal- 
vert’s estate, she played a leading role in Maryland's af- 
fairs during the troubled period following his death 
(1647). She withdrew to Virginia after being denied a 
vote in the Maryland assembly because of her sex. 


Brentano, Clemens [bren-tah'-noh} Clemens Maria 
Brentano, b. Sept. 9, 1778, d. July 28, 1842, brother of 
Bettina von Arnim, was a German romantic poet, play- 
wright, and fiction writer. With his brother-in-law, Ludwig 
Joachim von Arnim, he published what has become the 
most famous collection of German folk poetry, Des Kna- 
ben Wunderhorn (The Youth’s Magic Horn, 1805-08), 
which influenced such writers as Heinrich Heine and the 
Grimm brothers. 


Brentano, Franz Franz Brentano, b. Jan. 16, 1838, 
d. Mar. 17, 1917, was a German philosopher generally 
regarded as the initiator of act-psychology, the study of 
mental acts rather than the contents of consciousness. 
Because of his powerful influence on students, including 
the psychologist Christian von Ehrenfels and the philoso- 
phers Edmund Husserl and Alexius Meinong, Brentano is 
also acknowledged as a forerunner of Gestalt psychology 
and phenomenology. His best-known work is Psychology 
from an Empirical Standpoint (1874; Eng. trans., 1973). 


Brescia [bray’-shah] Brescia, the capital city of Bre- 
scia province in the Lombardy region of northern Italy, is 
a commercial, agricultural, and industrial center with a 
population of 198,839 (1988 est.). Firearms, machinery, 
vehicles, textiles, and hosiery are manufactured. Bre- 
scia’s notable monuments include the Old Cathedral 
(11th-century Romanesque), the New Cathedral (1 7th- 
century baroque), and the archaeological museum con- 
taining the bronze Winged Victory. 

First a Gallic town, Brescia became a Roman town 
(from the 2d century Bc), a Lombard duchy, and a free 
commune (from the llth century). Thereafter it was 
dominated successively by Verona, Milan, Venice, France, 
and Austria. It was a revolutionary center during the 18th 
and 19th centuries and was united with Italy in 1859. 


Breslin, Jimmy Jimmy Breslin, b. Jamaica, N.Y., 
Oct. 17, 1930, is a writer whose work typifies the colorful, 
muckraking style of the “new journalism.” Beginning as a 
sportswriter while still in his teens, he switched to political 
subjects in the 1960s, as a columnist for various New York 
newspapers and, from 1968 to 1971, for New York Maga- 
zine. His fiction includes The Gang That Couldn't Shoot 
Straight (1969; film, 1971), Table Money (1986), and He 
Got Hungry and Forgot His Manners (1988). Breslin won 
the Pulitzer Prize for commentary in 1986. 


Bresson, Robert [bre-sohn’] Robert Bresson, b. 
Sept. 25; 1907, is perhaps the most individualistic of all 
French film directors. His films are characterized by a 
Single theme—the achievement or loss of spiritual 
grace—and by the subordination of plot, sound, and even 
acting (he uses nonprofessionals) to the photographic im- 
age. His first major film, Angels of Sin (1943) was fol- 
lowed by the notable Ladies of the Bois de Boulogne 
(1945) and Diary of a Country Priest (1950). A Man Es- 
caped (1956) uses Bresson’s own experience as a war- 
time German prisoner. Later films include Lancelot of the 
Lake (1974) and Money (1983). 


Brest (France) Brest is a city in Finistère department of 
Brittany, in northwestern France. Located on the Penfeld 
River, it is an important commercial port and naval base. 
The population is 156,060 (1982). Although the port is 
the main employer, some industry, including electronics, 
chemicals, metallurgy, and shipbuilding, is present. 

The recorded history of Brest goes back to Roman 
times. The growth of the city began in 1631 when Cardi- 
nal Richelieu improved the sheltered harbor and estab- 
lished a naval base. In 1683 the town was fortified and a 
castle built. The English and Dutch were defeated there 
in 1694, and the French lost a battle to the English at 
Brest in 1794. During World War |, Brest served as a 
supply base and demarcation point for U.S. troops. Occu- 
pied by the Germans during World War Il, Brest was 
heavily damaged by Allied bombing. 


Brest (USSR) Brest (1985 est. pop., 222,000) is the 
capital city of Brest oblast (administrative region) in Be- 
lorussia. A major transportation center on the Bug River 
and the railroad-and-highway corridor linking Moscow and 
Warsaw, the city also has light manufacturing. First men- 
tioned in the 11th century, the town was long controlled 
by Lithuania (1319-1569) and became known as Brest- 
Litovsk, meaning “Brest of Lithuania.” The Treaty of 
Brest-Litovsk, between Germany and Soviet Russia, was 
signed there on Mar. 3, 1918. The treaty (annulled by the 
1918 armistice between Germany and the Western pow- 
ers) ended Russian participation in World War | in ex- 
change for Soviet territorial and monetary concessions. 
The city was within Poland from 1919 to 1939. 
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Brethren The term Brethren identifies several Chris- 
tian groups of common origin, at an earlier date frequent- 
ly called “Dunkers,” of which the Church of the Brethren 
is today the largest. The movement began in Germany in 
1708 as part of the spiritual awakening called PIETISM. In 
that year a small group led by Alexander Mack (1679- 
1735) baptized one another by immersion, facedown, 
three times in a flowing stream: this form of baptism be- 
came a distinctive practice. Mack and his followers mi- 
grated to Pennsylvania from Germany in 1719. Since 
then small groups have broken away from the main body, 
either because it seemed too liberal or not liberal enough. 
Among all Brethren, trine immersion is practiced and a 
pacifist witness maintained. 


Brethren of the Common Life see GROOTE, 
GERHARD 


Breton see CELTIC LANGUAGES 


Breton, André [bre-tohn’} André Breton, b. Feb. 18, 
1896, d. Sept. 28, 1966, a French poet, essayist, and 
editor, turned from Dadaism to outline the theoretical 
foundations of SURREALISM in Manifeste du surréalisme 
(Manifesto of Surrealism, 1924). Among the first in 
France to publicize the work of Sigmund Freud, Breton 
explored the subject matter of dreams, the unconscious, 
and insanity. 


Bretton Woods Conference The Bretton Woods 
Conference, officially called the United Nations Monetary 
and Financial Conference, met (July 1-22, 1944) at 
Bretton Woods, N.H. It was attended by delegates from 
44 states and nations. The conference laid the founda- 
tions of the postwar international monetary system, in- 
cluding plans for the INTERNATIONAL MONETARY FUND and 
the WoRLD BANK. 


Breuer, Marcel [broy’-ur} Marcel Lajos Breuer, b. 
Pécs, Hungary, May 21, 1902, d. July 1, 1981, was 
among the most influential figures in 20th-century archi- 
tecture and design. Breuer became a student at the new- 
ly established BAUHAUS in Germany in 1920. The spirit of 
experimentation and functionalism there suited his own 
attitudes toward design so well that in 1924 he joined the 
teaching staff. From 1925 on, his revolutionary designs 
for furniture (particularly his S-shaped chairs) gained 
wide recognition. 

When the Nazis assumed power in 1933, Breuer left 
Germany. He taught at Harvard University from 1937 to 
1946, then established an independent practice in New 
York City. Particularly characteristic of his architecture 
was the development of sculptural concrete forms and 
walls emphasizing solidity, pattern, and the play of sun 
and shadow. This work was influential in establishing a 





The St. John’s Abbey/University Church in Collegeville, Minn., is 
notable for its use of poured concrete. Marcel Breuer planned the 
church, one of his best known commissions, in 1953. 


modern aesthetic of reinforced concrete, especially in the 
use of prefabricated building elements. 

Breuer’s most widely publicized buildings include the 
UNESCO headquarters in Paris (1953-57, with Pier Lui- 
gi Nervi and Bernard Zehrfuss); St. John’s Abbey, Col- 
legeville, Minn. (1953-68); the IBM Research Center, La 
Gaude, France (1960-61); headquarters of the Depart- 
ment of Housing and Urban Development, Washington, 
D.C. (1963-68); the WHITNEY MUSEUM OF AMERICAN ART, 
New York City (1963-66); and the headquarters of the 
Department of Health, Education, and Welfare, Washing- 
ton, D.C. (1967-69). 


Breughel see BRuEGEL (family) 
breviary In Roman Catholic worship, the breviary— 


from the Latin breviarium (summary, compendium)—is a 
book or books containing the Divine OFFice, or Liturgy of 
the Hours, a collection of prayers, psalms, and biblical 
readings recited at different hours of the day. Dating from 
the Middle Ages, the breviary has been revised several 
times, most recently in 1971. It is also sometimes called 
the Book oF Hours. 


Brewer, David J. David Josiah Brewer, b. Smyrna 
(now Izmir), Turkey, June 20, 1837, d. Mar. 28, 1910, 
was a Justice of the U.S. Supreme Court who staunchly 
defended DUE PROCESS. The son of an American mission- 
ary in Turkey, Brewer graduated from Yale (1856) and 
from the Albany (N.Y.) Law School (1858). He moved to 
Kansas, climbing up the judicial ladder to the federal cir- 
cuit court before President Benjamin Harrison appointed 
him to the Supreme Court in 1889. During his 21 years 
on the court, Brewer usually joined conservatives to resist 
the growing power of the federal government. 
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Brewster, William William Brewster, b. 1567, d. 
Apr. 10, 1644, was a leader of the Pitcrims, who estab- 
lished PLymouTH CoLony. In England he studied briefly at 
Cambridge, the only Pilgrim Father to have some univer- 
sity training. A member of the local gentry in Scrooby, 
Yorkshire, he helped organize a separatist religious con- 
gregation in 1606 and financed its move to Holland in 
1608. His influence was instrumental in winning the ap- 
proval of the Virginia Company for the proposal to resettle 
the congregation in America, and he was one of the few 
original Scrooby separatists who sailed on the MAYFLOWER 
in 1620. As the church’s ruling elder in Leyden and then 
in Plymouth, Brewster shared with William Bradford and 
Edward Winslow in the leadership of the Pilgrim enterprise. 


Breytenbach, Breyten [bry’-ten’-bahk] Breyten 
Breytenbach, b. Sept. 16, 1939, is considered South Af- 
rica’s finest living poet writing in Afrikaans. Born into a 
well-known Afrikaner family, Breytenbach studied at the 
University of Cape Town, then lived for 15 years (1960- 
75) in self-imposed exile in France. Convicted of antigov- 
ernment activities when he returned to South Africa, he 
was imprisoned for seven years. Imprisonment produced 
two books: Mouroir (1984), written in solitary confine- 
ment, is a gathering of pieces on the themes of freedom 
and mortality; The True Confessions of an Albino Terrorist 
(1985) is the narrative of his prison experiences. 


Brezhnev, Leonid Ilich [brezh’-nef, lay-oh’-need il- 
yeech’] Leonid Brezhnev, b. the Ukraine, Dec. 19, 
1906, was the leader of the USSR from October 1964 
until his death on Nov. 10, 1982. He began his political 
career as chairman of a trade union committee and rose 
steadily in party ranks during the 1930s. During World War 


Leonid Brezhnev be- 
came first secretary 
of the Soviet Com- 
munist party in 
1964. During his 
rule, Soviet military 
capabilities were ex- 
panded, and the na- 
tion enjoyed an era 
of relative prosperity. 





I] he worked at the front as a political commissar attached 
to the armed forces, becoming a major general in 1944. 

In the postwar years Brezhnev worked under Nikita 
KHRUSHCHEV in the Ukraine and from 1950 to 1953 was 
first secretary of the Moldavian Communist party. After 
the death (1953) of Joseph Stalin he became secretary of 
the Communist party of Kazakhstan (1954-56). He was 
elevated to the highest political body in the USSR (the 
Presidium, later called the Politburo) once Khrushchev’s 
political opponents had been defeated (1957). For four 
years (1960-64) he served as the titular head of the 
USSR, and when his former patron Khrushchev was oust- 
ed Brezhnev became first secretary (later general secre- 
tary) of the Communist party. 

Brezhnev first ruled the country in tandem with Prime 
Minister Aleksei Kosygin and later as the first among the 
“collective leadership” of the party. After the Soviet oc- 
cupation of Czechoslovakia (1968) he introduced the 
Brezhnev Doctrine, which proclaimed that the USSR 
would not “remain inactive” in the face of “anti-socialist 
degeneration” in the Soviet bloc. This doctrine was ex- 
tended to include countries within the Soviet sphere of 
influence, as demonstrated by the invasion of Afghani- 
stan (1979). in 1981, Soviet activity supported the Pol- 
ish military's suppression of the independent union 
movement, Solidarity. In 1975, Brezhnev signed the Fi- 
nal Act of the Helsinki Conference on European Security, 
which called for noninterference in the internal affairs of 
another nation. 


Brian Boru, King of ireland [buh-roo'] Brian 
Boru, b. c.941, king of Munster (978-1014), defeated 
other Irish rulers and the Norse to become high king of 
lreland in 1002. His Norse and Irish enemies allied 
against him, but at Clontarf, on Apr. 23, 1014, Brian’s 
army routed the coalition. Brian, too old to take part, was 
murdered by Norsemen fleeing the battle. 


Briand, Aristide [bree-awn’, ahr-ees-teed’} Aristide 
Briand, b. Mar. 28, 1862, d. Mar. 7, 1932, served as 
premier of France many times and as foreign minister al- 
most continually from 1925 to 1932. 

Briand entered the Chamber of Deputies in 1902 and 
became known in 1905 for his law separating church and 
state. He was a moderate, and his adaptability and ora- 
torical skills brought him the premiership of 11 cabinets 
during 1909-29. 

In 1925 Briand helped formulate the Locarno Pact to 
stabilize relations in postwar Europe. For this he was 
awarded the 1926 Nobel Peace Prize with Gustav Strese- 
mann. Briand was also an architect of the KELLOGG-BRIAND 
Pact (1928), in which 63 nations agreed to outlaw war. 
In 1929-30 he advocated a vague plan for a United 
States of Europe. He retired in 1932 after an unsuccess- 
ful bid for the presidency. 





The briard is known in France as berger 
de Brie, or “the sheepdog of Brie.” It has 
been used to defend sheep against 
predators. 








briard [bree-ahrd'] The briard is an alert, vigorous breed 
of working dog with an almost catlike grace of movement. 
The male stands 58 to 68 cm (23 to 27 in) at the shoulder 
and weighs up to 36 kg (79 Ib); the female is slightly 
smaller. The body is moderately long, and the heavily 
feathered tail, carried low, has a slight upward curl at the 
end. The ears may be cropped for show or work purposes 
but are otherwise short and straight. The outer coat is hard, 
coarse, flat, and moderately long; the undercoat is fine. Any 
solid color except white is permitted for show dogs; black, 
gray shades, and tan shades are the most common. A small 
patch of white on the chest is acceptable. The briard learns 
slowly but has a good memory and makes a faithful pet that 
tends to be reserved around strangers. 


bribery Bribery is the crime of offering, giving, receiv- 
ing, or soliciting anything of value with the intent of 
influencing someone in a responsible position to act 
contrary to his or her duty. The giver is guilty of active 
bribery, and the receiver is said to have participated in 
passive bribery. 

Under Anglo-Saxon law, bribery involved public offi- 
cials. In modern statute law, it also includes certain acts 
by private citizens. The laws in some U.S. states punish 
bribery of voters, jurors, and witnesses. Some states also 
punish bribery in certain kinds of business transactions, 
including bribery of labor-union officials by employers. 


Brice, Fanny Fanny Brice, b. New York City, Oct. 29, 
1891, d. May 29, 1951, was an American comedienne 
and singer who became famous for her comic roles while 
a star with the ZIEGFELD FoLLies, beginning in 1910. The 
roles she created include Marchesa Vera Di Livio, the 
Yiddishe Squaw, and the popular radio character Baby 
Snooks. A great farceur and satirist, she could also put 
over serious torch songs such as “My Man.” The musical 
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comedies Funny Girl (1964; film, 1968) and Funny Lady 
(film, 1975) were based on her life. 


brick and bricklaying Building bricks are solid or 
cored masonry units made of clay, or clay and shale, and 
hardened by heat or chemical action. They are produced 
in a wide variety of shapes, colors, and textures. There are 
sun-dried, or ADOBE, bricks; kiln-burned bricks; sand-lime 
bricks; and concrete bricks. 


All pattern bonds, or methods of laying up bricks to form wall patterns, are 
based on the use of various combinations of headers (1) and stretchers (2). 
An English bond (A) and a Flemish bond (B) also use so-called blind headers, 
or half bricks (3) to obtain square corners. À stretching, or running, bond (C) 
uses stretchers only, except for a corner header in alternate courses. A head- 
ing bond {D) uses headers only, except for a 3/4-size corner brick (4) in alter- 
nate courses. Other variations in laying up bricks include a Flemish garden- 
wall bond (E), an English garden-wall, or common, bond (F), an English 
cross, or Dutch, bond (G), a monk bond {H), a herring (I), a basket-weave 
bond (J), and a diaper bond, in which colored headers are used to create dif- 
ferent designs along the wall (K). 


A 
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Bricklaying in modern plants begins with automatic feeding of clay(1) by a conveyor (2) into a grinder (3). The ground clay is dropped on a vibrating screen (4), 

which passes only fine-grained particles into a mill (5), in which the clay is mixed to a plastic consistency with water from a tank (6). The wet clay is mixed fur- 

ther in a screw-type mixer (7), degassed in a vaccuum chamber to remove air bubbles (8), and extruded through a die (9) to form a continuous block (10), which 
is sliced by a wire-slicing machine (11) into bricks (12). These bricks are oven-dried slowly under carefully controlled conditions to prevent cracking (13), fired 


in a kiln at high temperatures and in various gaseous atmospheres (14), depending on the type of brick desired, cooled slowly, and stored or shipped (15). 


History 


In the Babylonian civilization (c.3500 Bc) that developed 
in the valley of the Tigris and Euphrates rivers, the thick 
Clay and mud deposited by the rivers was well suited for 
making bricks, which were used to construct immense 
pyramids (ziggurats). 

In the earliest method of brickmaking, clay was pul- 
verized, mixed with water, and pressed into molds by 
hand. The bricks were then dried in the sun. The kiln 
consisted of a series of arches made from the naturally 
dried brick, under which a fire was built. 


Manufacturing 


Most brick produced in the United States is made by the 
Stiff-mud process, using mixtures of surface clays and 
Shales. In the soft-mud process, a much wetter clay Is 
pressed into molds or extruded, rather than sliced from a 
brick-sized column of clay. In the dry-press process high 
pressure is used to compress a fairly dry clay in a mold 
and is then used to manufacture refractory masonry, such 
as firebrick. 

Modern kilns are permanent enclosures with the heat 
usually generated by external ovens and circulated through 


the bricks stacked in the kiln to produce a fairly uniform 
brick. Kilns are classed as intermittent or continuous. In 
the intermittent kiln, the brick must be piled, fired, cooled, 
and the bricks removed before new dried brick is piled to 
be fired. The continuous, or tunnel, kiln consists of a tun- 
nel with several zones in which the temperature is carefully 
controlled. The moist clay formed by machines is loaded 
onto special cars that are drawn through the kiln at a con- 
Stant rate of speed, producing a uniform product. 

The most widely used brick is called common brick. 
Face brick is manufactured to close tolerances. Firebrick 
is used for lining fireplaces and furnaces; it is beige to 
light brown in color and is weaker than common brick. 


Brickwork 


Brickwork is designed so that, by using mortar, individual 
bricks are bonded into a structure that will act as a whole. 
The “bond” of a brick wall is the arrangement of bricks 
in rows or courses. Steel reinforcing bars increase the 
shearing and bending strength of a load-bearing brick wall. 
New methods were developed in the 1970s for pro- 
ducing prefabricated steel-reinforced brick masonry pan- 
els that are fabricated in shops and transported to the 
site, where they are attached to the structural frame. 





bride-price see MARRIAGE 


bridge (card game) Bridge is a card game derived 
from WHIST. Although several variations exist, the most 
common form is contract bridge. Whatever form is 
played, bridge demands a high degree of skill, in both the 
bidding and the playing of each hand. 

Bidding and Playing. Four players, in seating them- 
selves at a table, form two partnerships, North and South 
against East and West. Only one score is kept for each side. 

Each player, dealt 13 cards, determines the value of his 
or her hand. The cards in each suit are ranked downward 
from ace to deuce; the point count is four per ace, three per 
king, two per queen, and one per jack. Thus 40 points are 
in the deck, exclusive of points for distribution of cards. 

A partnership usually must hold a total of at least 20 
points to make a contract. A contract Is the final bid of a 
hand made by a partnership that promises to win no few- 
er than the number of tricks bid, plus 6. (A trick is one 
round of cards played by the four players.) If, for example, 
the bid is four hearts, the bidder must win at least ten 
tricks to make his contract. Penalties are assessed if the 
contract is not fulfilled, and bonuses are awarded for the 
number of tricks won over the contract. 

sometimes the defending partners will double the 
contract, saying, in effect, that they expect to defeat the 
bid. If they do defeat the contract, further penalties are 
exacted against the bidders; if they fail to defeat the con- 
tract, the bidders receive bonus points. 

In addition to counting actual points for bidding pur- 
poses, a player adds the following points based on card 
distribution in the player’s hand: three points for a void 
(that is, no cards in any one Suit), two for each singleton 
(one card in a suit), and one for each doubleton (two 
cards In a Suit). 

The bidding proceeds clockwise around the table, be- 
ginning with the dealer. Any player who does not wish to 
bid says, “Pass.” To overcall the preceding bid, a player 
must bid a greater number of tricks or the same number 
of tricks in a higher suit, with the rank being (in descend- 
ing order) spades, hearts, diamonds, and clubs. Thus, 
one Spade will overcall one heart, two or more clubs will 
overcall one spade, and so on. When a bid is followed by 
three consecutive passes, the bidding is closed, and every 
card of the suit named in the final bid becomes a trump. 
The exception to this occurs when the last bid is in no 
trump. In this case the bidders wish to play with no suit 
as trump; each trick will be won only by the highest card 
played in the suit that is led. The hand is played by the 
declarer, the player who made the first bid in the suit 
contracted for; the declarer’s partner places his or her 
hand face up on the table; this hand is known as the 
dummy. 

The object of play is to win tricks. When the bidding 
has been completed, the player on the declarer’s left 
makes the opening lead (plays the first card). Thereafter, 
the declarer plays from the dummy’s hand as well as from 
his or her own, in the proper order of play. A player must 
play a card from the suit that is led, if he or she holds 
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one; otherwise, any card may be played. An uneven dis- 
tribution of trump among the four players usually aids one 
team, although sometimes not the declarer’s. The hand 
that wins a trick leads next, and play continues until all 
13 tricks have been played. 

Sample Hand. With East as dealer, the following hand 
might be played: West leads his diamond three, then 
North and South pursue a course toward making a four- 
heart contract. 


bridge (engineering) A bridge is a structure designed 
to carry pedestrians or vehicles across such obstacles as 
ravines, rivers, or other roads or railroads. The earliest 
bridges may well have consisted of tree trunks or flat 
stones thrown across a stream—like the “clam” bridges 
of southeastern Cornwall or the “clapper” bridges of Dart- 
moor, which were the first beam bridges. Alternatively, 
the earliest types may have been primitive suspension 
Spans formed of twisted bamboo or creepers hung across 
a stream, with their ends tied to tree trunks. Little doubt 
exists that these were built long before the first masonry 
arch (See ARCH AND VAULT), even though both types were 


The Alcantara Bridge across the Tagus River in Spain is the high- 
est arch bridge built by the Romans. Still in use after nearly 2,000 
years, it was constructed with six semicircular granite arches. 
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Three primary types of bridge are the beam bridge (À), the arch bridge (B), 
and the suspension bridge (C). The bascule bridge (D) is a beam bridge in 
which each section of the beam is supported only at one end. The types differ 
in the way they transmit loads (black arrows) to their supports, or piers. The 
beam bridge rests on its piers and exerts a downward force (red arrows). The 
arch bridge requires stronger piers because the arch exerts an outward as 
well as a downward force. The suspension bridge uses steel cables to sup- 
port a load. The cables, always under tension, pass over high towers and 
transmit their tensional force to ground anchorages beyond them. 


preceded by natural rock arches such as those at Ardèche 
in France or in Lexington, Va. 

In all three types of bridge—beam, arch, and suspen- 
sion—the foundations must carry the full weight of the 
bridge and the traffic on it. The vital differences, howev- 
er, are that arched bridges, by virtue of their shape, are in 
compression and thrust outward on their end supports or 
bearings, whereas the cables of a suspension bridge are in 
tension and exert a continual pull on their end anchorages. 


Early Bridges of Note 


The finest early bridges were the semicircular masonry 
arches of the Romans. Some of these—such as the Al- 
cantara bridge in Spain—are still standing after nearly 
2,000 years. The most significant contributions of the 
Romans were the use of a natural cement called pozzuo- 
lana that enabled them to make concrete below water in 
bridge foundations, and the use of timber cofferdams— 
made by driving piles around the site of a pier in mid- 
stream and then draining out the water inside—so that 
the ground could be excavated as necessary and the pier 
built on dry surface. 

By the Middle Ages the first ogival (pointed) arches 
were built in Europe; these arches resulted from Persian 
and Muslim influence. Bridges were often fortified to be 


used in defense of a city, such as the Pont Valentré at 
Cahors, France, which had arrow slits and protected stair- 
ways to the towers. 

Toward the end of the 12th century, work began on 
two outstanding bridges, Old LoNDON BRIDGE and the Pont 
St. Bénézet at Avignon on the Rhône in the south of 
France. Begun in 1177 and completed ten years later, 
the Pont St. Bénézet had 20 lofty elliptical arches. The 
construction of Old London Bridge, the first stone bridge 
over the Thames in London, begun in 1176, presented 
great difficulties, for it was the first large bridge with ma- 
sonry foundations to be built in a swiftly flowing river with 
a tidal range of 5 m (16 ft). The bridge was replaced in 
1831 by a new bridge designed by Sir John Rennie. 


The Renaissance Era 


The next great bridge-building era occurred during the 
RENAISSANCE. In Florence, the Ponte Vecchio (c.1350), 
which still stands over the Arno, was eclipsed by the San- 
ta Trinita bridge (1569) with its three “basket-handled” 
arches that had a rise-to-span ratio of only 1 to 7 instead 
of the usual 1 to 4. In 1588 Antonio da Ponte’s design 
was accepted for the Rialto Bridge in Venice—a low cir- 
cular arch that supports a 23-m-wide (75-ft) roadway 
lined with shops on a span of 27 m (89 ft) across the 
Grand Canal. 

Other great examples of this age were the Pont Notre 
Dame (c.1500) and the Pont Neuf (1604), both masonry 
arch bridges over the Seine in Paris. There were also sev- 
eral notable bridges by Jean Perronet (1 708-94), the last 
being the Pont de la Concorde (1791). 


Bridges of the 18th and 19th Centuries 


During the 18th and 19th centuries many timber truss 
bridges were built in North America. In the late 18th 
century another innovation began with the building of the 
world’s first all-iron bridge, the semicircular arch of 30-m 
(100-ft) span at Coalbrookdale over the River Severn in 
England. 

In the 19th century, as more and more railroads were 


Railway lines ran inside the iron tubes of the Britannia Railway 
Bridge (1850) over the Menai Straits. The tubes were floated out 
on pontoons, then lifted into position between the stone piers. 
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The Brooklyn Bridge over the East River in New York City was ded- 
icated on May 24, 1883. For 20 years it held the record as the 
largest suspension bridge in the world. It has a span of 486 m 
(1,595 ft) and uses four supporting cables. 


built, cast iron was superseded by wrought iron, because 
the latter was malleable, ductile, much stronger, and 
could be riveted instead of bolted. In 1826, Thomas Tel- 
ford completed the 177-m (580-ft) span Menai suspen- 
sion bridge, which was supported by cables of wrought- 
iron links; it carried two lanes of roadway traffic over the 
straits. In addition, Robert STEPHENSON’s Britannia Rail- 
way Bridge, also across the Menai Straits, was opened in 
1850. It had four continuous spans, two of 70 m (230 ft) 
and two of 140 m (460 ft), consisting of wrought-iron 
tubes of rectangular cross section, through which the 
trains ran. This was the prototype of the modern steel box 
girders. The main difference today Is that the traffic Is 
carried on a roadway above the tubes or boxes instead of 
through them. In 1859, |. K. Brunel (see BRUNEL family) 
completed the Royal Albert railway bridge at Saltash, En- 
gland, over the Tamar estuary. 

Before the end of the 19th century the mass produc- 
tion of mild steel plates and sections, with an ultimate 
strength of about 4.1 kilonewtons (kN) per m° (30 tons 
per in*) in both tension and compression, led to their use 
in building bridges. The first large bridge in the world to 
be built of steel was the St. Louis bridge (1874) over the 
Mississippi River. Designed by James B. Eads, it had 
three arch spans. This was followed by the construction 
(1869-83) of the BROOKLYN BRIDGE, a suspension bridge 
designed by John A. RoEBLING. The four main cables each 
comprise parallel wires of galvanized cast steel and were 
spun in place by a method that has subsequently been 
used in every large suspension bridge built in the United 
States. 

The next major advance was the Forth Railway Bridge 
(1882-90), with two cantilever spans over the Forth Es- 
tuary in Scotland. All the steelwork of the Forth bridge 
was cantilevered out at the site from the main piers and 
riveted in place. 


New Construction Techniques 
This period also saw the building of the first modern types 


of movable bridges, such as the bascule bridge, lift 
bridge, and swinging drawbridge. The railway bridge built 
in 1941 at Sault Ste. Marie, Michigan, is a bascule 
bridge, in which the opening spans swing upward. In lift 
bridges, the opening span remains horizontal and is 
counterweighted at the ends and lifted vertically. The 
longest vertical-lift bridge to date is the Arthur Kill bridge 
(1959) at Elizabeth, N.J., with a lifting span of 170 m 
(558 ft). Swinging draw-bridges have swing spans that 
remain horizontal and are usually swung round on a cen- 
tral pivot or pin. The longest swing bridge yet built (1965) 
is that at al Firdan over the Suez Canal in Egypt; it has 
two arms that swing round on turntables at each end, giv- 
ing an opening of 168 m (552 ft). Floating bridges have 
been built since the lst millennium Bc, but their life is 
short and they require much maintenance. The well- 
known Bailey bridges were standardized steel-latticed 
trusses, designed to make quick replacements for bridges 
destroyed in wartime. 

Various kinds of bridge foundations are also used. 
Cofferdams are still used when the ground is suitable, 
and the use of steel-sheet piling has enabled much larger 
and deeper foundations to be laid. If the ground is too 
hard or too soft for piling, however, caissons or wells are 
used and are either sunk by open grabbing or, as in the 
Royal Albert bridge at Saltash, by means of compressed air. 

Compressed air cannot be used in foundations deeper 
than about 37 m (120 ft) because at that depth the pres- 
sure would be 3.6 N/m? (52 Ib/in°)}, which is high enough 
to cause the BENDS (caisson disease) in workers. For very 
large foundations, reinforced concrete monoliths can be 
sunk instead of steel caissons. The latest trend is away 
from pneumatic caissons, turning instead to the use of 
piles that may be 0.9 m (3 ft) or more in diameter and up 
to 60 m (200 ft) long, or to thin-walled cylinders of pre- 
stressed concrete up to 6 m (20 ft) in diameter that can 
be driven to depths of more than 30 m (98 ft). 


The world's best-known cantilever bridge is the Forth Railway 
Bridge in Scotland, which has two 521-m (1,710-ft) cantilever 
spans. Opened on Mar. 4, 1890, it was the first long-span railway 
bridge to be made of steel and was designed to withstand the high 
winds at the site. 
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The Gladesville Bridge in Sydney, Australia, which opened official- 
ly in 1964, has the longest single arch span of reinforced concrete 
in the world. 


The 20th Century: Concrete and Steel 


The 20th century ushered in the building of bridges using 
reinforced concrete. Concrete resists compressive forces, 
and the steel reinforcement resists tensile stresses that 
concrete alone would be unable to withstand. The first 
spans to be built of reinforced concrete were arches, a 
notable one being Francois Hennebique’s Pont de Chat- 
ellerault (1898), with a span of 52 m (171 ft). In 1905, 
Robert Maillart built the first of his three-hinged arches, 
the Tavanasa bridge over the Rhine in Switzerland. He 
next built the Schwandbach bridge (1924), which was 
curved in plan and had a span of 34 m (112 ft) across a 
deep ravine. Eugéne Freyssinet’s masterpiece was the 
Pont Albert Louppe (1930) over the River Elorn in Britta- 
ny; it has three arched spans of 172 m (564 ft) each. 
Another major work was the Sandé bridge (1942) in Swe- 
den, with a span of 264 m (866 ft) and a low arch with a 
rise of only 40 m (131 ft) at the center. The Gladesville 
Bridge (1964) in Sydney, New South Wales, has an even 
longer span—305 m (1,000 ft) of reinforced concrete 
that carries a 22-m-wide (72-ft) roadway and two foot- 
paths supported on columns above its low, graceful arch. 

The process of prestressing concrete first developed by 
Freyssinet consists of putting the concrete into a state of 


A view of the New York Verrazano-Narrows Bridge during its con- 
struction reveals the spinning-in-place of one of the four main sus- 
pension cables. 


compression by tensioning steel wires or bars that pass 
through it; this system was universally adopted after 
World War ||. At the same time, marked improvements in 
concrete technology led to its allowable compression 
strength being doubled to 0.2 kN/m? (3,000 Ibs/inô). 
These improvements enabled designers to save approxi- 
mately one-third of the volume of concrete and three- 
quarters of the weight of steel reinforcement over what 
previously had to be used. Prestressed concrete bridges 
thus became strongly competitive and have been widely 
adopted for spans up to 180 m (600 ft) or even 305 m 
(1,000 ft) if the bridges are braced by cables. For short 
spans, simple beams can be used, as is the case for the 
two Pontchartrain bridges in Louisiana (1958 and 1969), 
which have 2,170 and 2,174 spans, respectively, each 
17 m (56 ft) long. As the spans become longer, they can 
be made continuous, as was done in the Moscow River 
bridge (1957) in the USSR. This is a double-decked 
bridge carrying roadway traffic above and railway traffic 
below; it has two spans of 44 m (144 ft) each and one 
span of 148 m (485 ft). One of the longest prestressed 
concrete cantilever bridges is the Bendorf bridge (1964) 
in Koblenz, West Germany. 

Various other types of prestressed concrete bridges ex- 
ist: tied arch, lattice truss, box girder, multiple suspension, 
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and cable braced. When it was constructed in 1970, the 
longest multiple suspension bridge was the Save River 
bridge in Mozambique, with two spans of 100 m (328 ft) 
each and three of 210 m (689 ft) each. The longest cable- 
braced bridge is the Wadi Kuf bridge (1970) in Cyrenaica, 
Libya, which has a single span of 300 m (983 ft). 

After prestressed concrete, steel is the material most 
widely used for bridge construction. One of the longest 
steel arch bridges is the Sydney Harbour bridge in New 
South Wales, opened in 1932; it carries four interurban 
railway tracks, a 17-m-wide (56-ft) roadway, and two 
footpaths. Research has been concentrated on production 
of high tensile steel, which can be used at a much higher 
working stress than mild steel and yet is still suitable for 
fabrication by flame-cutting and electric arc welding. To- 
day, riveting has been superseded by welding in the 
shops during fabrication and by the use of friction grip 
bolts for making on-site connections. 

Over the years bridges have failed, mostly during con- 
struction, and today much effort is being devoted to en- 
suring the safety of bridges during erection and, above all, 
to guaranteeing the safety of the personnel on site. A few 
of the most tragic failures during erection were the col- 
lapse of the cantilever of the Quebec bridge (1907) due 
to buckling of the main chords, in which 74 men died; 
and the collapse of the suspended span of the same 
bridge in 1916 as it was being lifted into place from the 
water, causing 13 more deaths. More recently, the failure 
of a large steel box girder during the erection (1970) of 
the West Gate bridge in Melbourne killed 35 men. The 
principal causes of other failures that have taken place 
after completion of the bridge have been high winds, which 
blew down 13 of the high level spans of the Tay bridge, 
Scotland, with a train on them, in 1879; aerodynamic os- 
cillations, which brought down the Tacoma Narrows bridge 
in 1940; brittle fractures of steelwork; earthquakes; floods; 
and the impact of a ship on the bridge piers. 

In the 20th century the United States has led the way 
in building great suspension bridges with spans from 610 
m (2,000 ft) to more than 1,219 m (4,000 ft). The 
greatest of these, the Verrazano-Narrows Bridge (1964) at 
the entrance to New York Harbor, carries a double-deck 
roadway for 12 lanes of traffic and has steel towers 207 
m (680 ft) high. The four main cables, each 0.9 m (3 ft) 
in diameter, contain 229,300 km (142,200 mi) of wire. 
Three other major suspension bridges were completed in 
the United Kingdom. The Forth Road bridge (1964) and 
the Severn bridge (1966) both have spans exceeding 914 
m (3,000 ft); the 1,410-m (4,626-ft) main span of the 
Humber bridge, near Hull, England, was the longest in 
the world when completed in 1981. The Bosporus bridge 
(1973), of 1,073-m (3,520-ft) span, between Istanbul 
and Usküdar, created the first permanent road link be- 
tween Asian and European Turkey. Projects for the future 
include a bridge over the Messina Straits, where the 122-m 
(400-ft) depth of water poses a major problem. 

The newest bridge design, the cable-stayed bridge, is 
suspended by cables that run directly down to the road- 
way from centrally positioned towers. Because they are 
less costly than conventional suspension bridges, cable- 


Stayed bridges have been built, largely in Europe, for 
spans up to about 700 m (2,000 ft). The dynamics of 
these bridges, however, create special stresses on the ca- 
bles, and improved technologies must be used to prevent 
cable corrosion. 


bridge circuit A bridge circuit, in electricity, iS a cir- 
cuit comprising four impedances (combinations of resis- 
tors, inductors, and capacitors) arranged in a diamond- 
shaped network. Power is supplied at two opposite “cor- 
ners” of the network, and an electrical load or meter is 
connected to the other two. 

The earliest and most common bridge circuit is the 
Wheatstone bridge (named for Charles Wheatstone, 
1802-75), which is used to measure such electrical 
characteristics as resistance, capacitance, and frequency. 
In measuring resistance, for example, an unknown resis- 
tor and three known or variable resistors constitute the 
circuit along with a GALVANOMETER for measuring current. 
One or more resistors are varied until the galvanometer 
indicates zero current; the value of the unknown resistor 
may then be calculated. The advantage of this method of 
measurement is its high accuracy. 

Another common application of a bridge circuit is as a 
full-wave RECTIFIER; if the four impedances are DIODES 
(devices that transmit electricity in one direction only), 
alternating current (AC) applied to the bridge is rectified 
(transformed) into direct current (DC). Both halves of the 
AC cycle are sent through the load. 


Bridgeport Bridgeport (1990 pop., 141,686) Is a 
city in southwestern Connecticut situated on Long Island 
Sound, at the mouth of the Pequonnock River. Bridgeport 
is Connecticut’s largest city in population and the state’s 
leading industrial city. Bridgeport manufactures helicop- 
ters, trucks, electrical equipment, firearms, gas turbine 
engines, and metal products. It is the site of the Univer- 
sity of Bridgeport, Sacred Heart University, and Bridge- 
port Engineering Institute. 

The city, settled in 1639 as an agrarian and fishing 
community, was first called Newfield. Known by various 
names until 1800, it was then renamed Bridgeport for the 
first drawbridge over the Pequonnock. Showman P. T. Bar- 
num wintered his circus there and was for a time its mayor. 


Bridger, James One of the American West’s most 
famous MOUNTAIN MEN, James Bridger, b. Virginia, Mar. 
17, 1804, d. July 17, 1881, also played an important 
role as an explorer and guide. In 1822 he took part in a 
trapping expedition led by William H. Ashley to the upper 
Missouri River, and in 1825 he was probably the first 
white to see the Great Salt Lake. In 1830, Bridger and 
four others bought the Rocky Mountain Fur Company, and 
with this group and a later firm he helped direct trapping 
operations in the central and northern Rockies until 1838. 

Between 1838 and 1843, Bridger and Louis Vasquez 
planned and built Fort Bridger, on the Green River, which 
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became an important trading post and later a military post 
and pony express station. After the fur trade waned, Bridg- 
er served as a government guide on several expeditions. 


Bridges, Harry Harry Bridges, b. Alfred Bryant 
Renton Bridges in Australia, July 28, 1901, d. Mar. 30, 
1990, led the Longshoremen’s Union on the U.S. West 
Coast for four decades. A sailor, he made the United 
States his base in 1920 and gained prominence as an or- 
ganizer of San Francisco dockworkers in the 1930s. In 
1937 he established the International Longshoremen’s 
and Warehousemen’s Union (ILWU), of which he was 
president from 1937 to 1977. Marxist in outlook and 
friendly to the USSR, he was accused of being a Commu- 
nist; he denied party membership, and the federal gov- 
ernment was unsuccessful in its attempts to deport him. 
When Bridges retired, maritime leaders praised him for 
his success tn freeing the West Coast docks of corruption. 


Bridges, Robert Robert Seymour Bridges, b. Oct. 
23, 1844, d. Apr. 21, 1930, was British poet laureate 
from 1913. He is now best remembered for his long 
philosophical poem, The Testament of Beauty (1929), for 
his metrical studies, and for his friendship with Gerard 
Manley Hopkins, whose works he edited in 1918. Trained 
as a doctor, Bridges gave up medicine in 1882. His critical 
works include studies of John Keats and John Milton and a 
highly successful anthology, The Spirit of Man (1916). 


Bridget of Sweden, Saint Bridget (Swedish, Bir- 
gitta), b. c.1303, d. July 23, 1373, is the patron saint of 
Sweden. She was lady-in-waiting at the royal court until 
her husband died in 1344. She founded the double order 
of monks and nuns, known as the Bridgettines, following 
one of her many visions and revelations. In 1349 she 
went to Rome where she was prominent in religious and 
political life until her death. She was canonized in 1391. 
Feast day: July 23 (formerly Oct. 8). 


Bridgman, Percy Williams [brij’-muhn] The 
American physicist and philosopher of science Percy Wil- 
liams Bridgman, b. Cambridge, Mass., Apr. 21, 1882, d. 
Aug. 20, 1961, made major contributions to the physics 
of high-pressure phenomena. A skillful experimentalist, 
Bridgman obtained unprecedented high pressures in his 
laboratory at Harvard University and published more than 
260 articles on his work. He is best known, however, for 
his 13 books of commonsense logical philosophy, in 
which he argues that the meaning of any scientific term is 
expressed best by the operations it conveys. Stricken with 
an incurable disease, Bridgman committed suicide. 


brief A lawyer's brief is a statement of his or her case, 
together with the arguments and authorities upon which it 


rests. United States appellate courts usually require a 
brief to be filed for the information of the judge and the 


opposing party. Generally, the party appealing presents | 


the first brief, and the opponent files an answering brief. 


The first party may then file a reply brief. A brief filed by | 


someone not a party to the case but who wishes to 
present arguments Is called a brief amicus curiae (“friend 
of the court”). 

In English practice a brief is a document prepared by 
the solicitor and given to the barrister. It contains all the 
information necessary for the barrister’s use in arguing 
the case in court. 


brier . Brier, or briar, is a term used to designate prickly 
bushes, especially those belonging to the brambles 
(blackberries, raspberries, and dewberries). The name 
greenbrier, or catbrier, is applied to the plant genus Smi- 
lax. In Europe, certain kinds of wild Roses are called bri- 
ers. The term Drier is also used to refer to a white HEATH 


tree, Erica arborea, found in southern Europe, the flame- | 


resistant root of which is used in making tobacco pipes. 
Briar pipes are sometimes made from roots of other 
plants as well, including some species of Smilax. 


Brigham Young University Established in 1875 
and operated by the Church of Jesus Christ of Latter-Day 
Saints, Brigham Young University is a private coeduca- 


tional institution in Provo, Utah. It has a graduate school | 
and schools of law and business management. A campus | 


is located at Oahu, Hawaii. 


Bright, John John Bright, b. Nov. 16, 1811, d. Mar. 
27, 1889, was a prominent British reform politician and 
orator during Queen Victoria's reign. The son of a Quaker 
cotton mill owner, he was a lifelong advocate of peace, 


free trade, and parliamentary reform. As an opponent of 


aristocratic rule, he was excluded from cabinet office 
until 1868, when William E. GLADSTONE became prime 
minister. 


In the 1840s Bright opposed the Corn Laws. He rep- | 


resented Manchester in Parliament from 1847 to 1857, 
and Birmingham from 1857 to 1889. His most famous 
parliamentary address was the “angel of death” speech 
against the CRIMEAN War. He then concentrated on the 
expansion of free trade and of voting rights. He served in 
Gladstone’s cabinets three times but resigned (1882) in 
protest against the British bombardment of Alexandria. 
The newer radicalism of Joseph CHAMBERLAIN made Bright 
look old-fashioned, but he joined in opposing Gladstone's 
lrish Home Rule proposals (1886). 


Brighton Brighton is a borough and seaside resort in 
the county of East Sussex, England, 82 km (51 mi) south 
of London. The population is 149,000 (1982 est.). In 
1783 the Prince of Wales (later George IV) became the 
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important patron of the town. The Royal Pavilion at 
Brighton, a seaside villa redesigned (1815-22) at his re- 
quest by the architect John Nash to resemble an Oriental 
pleasure palace, expresses the fascination with the exotic 
that accompanied 19th-century romanticism. Today it is 
a museum and art gallery. The town is also noted for its 
Regency period squares and terraces. The main section of 
the town is the Front, which extends along the shore from 
the Palace to the West Pier, both of which are now 
amusement arcades. The old fishing port contains many 
antique shops. The city is still a popular resort, and the 
University of Sussex was founded there in 1961. 


Brillat-Savarin, Anthelme [bree-ah’-sah-vah-ran’, 
ahn-telm’] Jean Anthelme Brillat-Savarin, b. Apr. 1, 
1755, d. Feb. 2, 1826, was the author of La Physiologie 
du goût (1825), a treatise on the fine art of gastronomy. 
Published in English as The Physiology of Taste (1825), 
it was the first work to treat dining as a form of art, and 
gastronomy as “the intelligent knowledge of whatever 
concerns man’s nourishment.” Born in France, Brillat- 
Savarin was trained as a jurist. 


brimstone see SULFUR 


Brinkley, David A television news personality noted 
for his acerbic wit, David Brinkley, b. July 10, 1920, 
Started his journalism career as a writer for his hometown 
newspaper, the Wi/mington (N.C.) Star-News. He studied 
at the University of North Carolina at Chapel Hill and 
Vanderbilt University and, after service in the army, 
joined NBC news in 1943. In 1956 he was teamed with 
Chet Huntley for an evening news show, the “Huntley— 
Brinkley Report.” He was also host of “David Brinkley’s 
Journal” (1961) and of a number of specials. After Hunt- 
ley’s retirement in 1971, Brinkley continued on “NBC 
Nightly News” until 1981, when he moved to ABC. His 
Washington Goes to War, describing the city’s growth 
during World War II, was published in 1988. 


Brisbane [briz’-buhn] Brisbane is a port city in east- 
ern Australia located at Moreton Bay, above the mouth of 
the Brisbane River. It is the capital of Queensland and 
the third largest city in Australia, with a population of 
1,215,300 (1987 est.). It exports wool, sugar, meat, 
grain, and minerals from the surrounding, vast region. 
Among its industries are shipyards, oil refineries, food- 
processing plants, railroad shops, and factories that man- 
ufacture automobiles, rubber products, construction ma- 
terials, and fertilizer. 

In 1824 a convict settlement was moved to the site 
from Redcliffe. When this colony was designated a town 
in 1834, its name was changed from Edenglassie to Bris- 
bane in honor of Sir Thomas Brisbane, former governor of 
New South Wales. A town of freemen began to grow up 
around the colony, and in 1842 the colony was disband- 


ed. Brisbane became capital of Queensland in 1859. 
World Expo 88, a world’s fair, was held (1988) there dur- 
ing the Australian Bicentennial. 


Brisbane, Arthur Arthur Brisbane, b. Buffalo, N.Y., 
Dec. 12, 1864, d. Dec. 25, 1936, was a newspaper edi- 
tor whose sensational exploitation of news stories made 
him a central figure in American YELLOW JOURNALISM. AS 
editor of William Randolph Hearst's New York Journal, he 
led the 1897-98 circulation battles against Joseph Pu- 
LITZER'S New York World. By sensationalizing the news 
from Cuba and slanting it in an anti-Spanish direction, he 
was instrumental in stirring popular sentiment in favor of 
the Spanish-American War. 


bristlecone pine The bristiecone pine, Pinus 
aristata, is an evergreen tree that belongs to the pine 
family, Pinaceae. It is named for the spiny scales on its 
cones; another distinguishing feature is the needlelike 
leaves, in groups of five, that are bluish green in color and 
covered with specks of resin. Some individuals of this 
Species are probably the oldest things alive on Earth. 
Growing primarily in six states of the southwestern United 
States, bristlecone pines have been found at elevations of 
3,050-3,350 m (10,000-11,000 ft) above sea level. 
Precipitation where they grow Is light, averaging 30.5-33 
cm (12-13 in) of rainfall a year. Most pines retain their 
needles for 2 or 3 years, but the bristlecone pine’s short 
needles may be retained for 20 to 30 years before being 
replaced. The dense head of foliage resembles the tail of 
a fox; for this reason, the bristlecone pine and similar 
trees are popularly called foxtail pines. The bristlecone 
pine reaches a height of up to 14 m (45 ft); in eastern 
States, however, it is a dwarf tree and may be only 1 m (3 


A bristlecone, or hickory, pine grows extremely slowly, and some 
bristlecones have lived to be more than 4,000 years old. The tree 
grows toa height of 3 to 14m (10 to 45 ft). The cones are 6 to 10 
cm (2.4 to 4 in) in length, topped with a sharp bristle. 
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ft) high. Bristlecone pines grow slowly and may take up to 
3,000 years to reach full height. 

Interest was drawn to the bristlecone pine in the 
1950s when Edmund Schulman (1908-58) of the Labo- 
ratory for Tree-Ring Research in Tucson, Ariz., began try- 
ing to correlate climatic conditions with tree-ring diame- 
ter in the bristlecone pine. (Trees, in general, grow thick- 
er rings during warm, wet years.) This type of work had 
been done before, but Schulman was the first to analyze 
bristlecone-pine tree rings. During his research, Schul- 
man established the great age of bristlecone pines; he 
found 17 that were more than 4,000 years old, one of 
which was about 4,600 years old. 

Most of the research on the bristlecone pine has been 
done in the White Mountains of California. The U.S. For- 
est Service protects these trees, but they are available for 
public viewing. 


bristletail Bristletails are small, scaly, wingless in- 
sects with three taillike appendages at the end of the ab- 
domen; hence, their name. Bristletails are members of 
the primitive order Thysanura. The species most com- 
monly seen are the silverfish and the firebrat. These are 
active, fast-running insects that feed on such starchy ma- 
terials as bookbindings, the paste in wallpaper, some 
fabrics, and many foods. The silverfish is silvery in ap- 
pearance and is often seen in kitchens and bathrooms; 
the firebrat is brownish and is more commonly found 
around furnaces and boilers. The species most often seen 
outdoors are the jumping bristletails, which occur in leaf 
litter, under bark or stones, or in similar locations. 


Bristol Bristol is the largest city in southwestern En- 
gland. It has a population of 377,700 (1988 est.). An 
international seaport on the Avon River, Bristol is a busy 
import point for food and petroleum and an export outlet 
for the city’s many manufactures, notably heavy machin- 
ery, motor vehicles, and aircraft. 

During the Middle Ages the city was a textile center. 
John Cabot’s point of departure for the New World in 
1497, the city thrived on commerce with the colonies 
and was a crucial link in the slave trade. Bristol declined 
in the early 1800s but regained its position as a major 
Seaport by the early 20th century. Repeated bombing 
during World War II caused heavy damage, but many no- 
table medieval edifices remain. Its university was found- 
ed in 1876. 


Bristol Channel The Bristol Channel is an inlet of 
the Atlantic Ocean between southwestern England and 
Wales. It is about 137 km (85 mi) long, and its width 
ranges from 69 km (43 mi) at its western end to 8 km (5 
mi) near Cardiff, Wales. The shores of Wales are marked 
by coalfields and industrial development. Somerset and 
Devon, on the south shore, are agricultural. The mouth of 
the Severn River lies to the east. Lundy Island, off the 
Devon coast, is near the channel’s western entrance. 


Much shipping traffic passes through the channel to 
Swansea, Cardiff, and Bristol. Bristol has solved shipping 
problems caused by the channel's unusually high tides by 
installing locks to create a tide-free port. 


Bristow, Benjamin Helm Benjamin Helm Bris- 
tow, b. Elkton, Ky., June 20, 1832, d. June 22, 1896, 
served (1874-76) as U.S. secretary of the treasury under 
President Ulysses S. Grant and exposed the WHISKEY 
RING, a scandal that implicated many prominent Republi- 
cans, including Grant’s private secretary, Orville Babcock. 
A Union officer in the Civil War, Bristow served as U.S. 
attorney for Kentucky (1866-70) and U.S. solicitor-gen- 
eral (1870-72) before his appointment to the cabinet. In 
1876 he was an unsuccessful candidate for the Republi- 
can presidential nomination. 


Britain see GREAT BRITAIN; UNITED KINGDOM 


Britain, Battle of The Battle of Britain was the air 
war (1940-41) fought over Great Britain between the 
German Luftwaffe and the Royal Air Force (RAF) during 
World War Il. Having decided (June 1940) to invade Brit- 
ain, Adolf Hitler ordered a preliminary attack by the Luft- 
waffe to destroy the RAF and neutralize the Royal Navy. 
After a series of raids on British coastal defenses in July, 
the Luftwaffe’s attack began in earnest on August 8. With 
a total force of 900 fighters and 1,300 bombers, the Ger- 
mans mounted massive daily raids on southern England. 
Although the RAF had much smaller forces, about 650 
Hurricanes and Spitfires, the newly developed radar en- 
abled it to concentrate in vital areas for effective resistance. 
On August 24 the Luftwaffe began attacks further in- 
land, seeking to destroy the RAF bases and fighter pro- 
duction centers. By September 5 the RAF had lost 450 
planes and was close to defeat. At that point, however, 
Hitler and Luftwaffe chief Herman Goering decided to 
concentrate the German attacks on London. With its de- 
fense task simplified, the RAF inflicted heavy losses on 
the German bombing formations. The Battle of Britain 
was won by October, even though German bombing attacks 
on British cities (the “Blitz”) continued until May 1941. 


British Antarctic Territory The British Antarctic 
Territory is a colony comprising a wedge of the Antarctic 
continent and offshore islands. It is an area bounded by 
20° west longitude and 80° west longitude and by 60° 
south latitude. It includes the Antarctic Peninsula, the 
South Orkney Islands, and the South Shetland Islands. 
The territory is administered from the Falkland Islands in 
the South Atlantic. Before becoming a British colony in 
1962, it was included in the Falkland Islands Dependen- 
cies. Parts of the territory are also claimed by Chile and 
Argentina. 


British Broadcasting Corporation see TELEVI- 
SION, NONCOMMERCIAL 
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Land: Area: 947,800 km* (365,947 mi*); rank: 3d. 
Capital: Victoria (1986 pop., 66,303). Largest city: Van- 
couver (1986 pop., 431,147). Municipalities (1983): 
455. Elevations: highest —4,663 m (15,300 ft), at Mt. 
Fairweather; lowest—sea level. 


People: Population (1989 est.): 3,029,000; rank: 3d; 
density: 3.26 persons per km* (8.4 per mi*). Distribution 
(1986): 79.2% urban, 20.8% rural. Average annual 
change (1981-86): +1.06%. 


Government (1991): Lieutenant Governor: David Lam. 
Premier: Rita M. Johnson, Social Credit party. Parlia- 
ment: Senate—6 members; House of Commons—12 
Progressive Conservatives, 19 New Democrats, 1 Liberal. 
Provincia! legislature: 69 members. Admitted to Confed- 
eration: July 20, 1871, the 6th province. 


Economy (monetary figures in Canadian dollars): Total 
personal income (1987): $5.9 billion; rank: 3d. Median 
family income (1987): $37,992. Agriculture: net income 
(1986)—$214.6 million. Fishing: landed value (1986 
est.)—$383.6 million. Forestry: volume of wood cut 
(1986)—32.8 billion board feet. Mining: value (1986 
est.}—$3.2 billion. Manufacturing: value added 
(1986)—$8.8 billion. 





British Columbia British Columbia, the western- 
most province of Canada, has an area of 947,800 km? 
(365,947 mi*), making it the third largest province, after 
Quebec and Ontario. In population, the province also 
ranks third, after Ontario and Quebec. About 75% of the 
population are concentrated in the southwestern section 
of the province, mainly in the largest city, VANCOUVER, and 
in Victoria, the capital, which is located on south VAn- 
COUVER ISLAND. 

“B.C.,” as it is known to its people, became a crown 
colony of Britain in 1858 and a province of Canada in 
1871. Cut off from the rest of Canada in earlier years by 
a mountain barrier, British Columbia often had its closest 
links with trans-Pacific countries and with the West Coast 
of the United States. 


Land and Resources 


The Cordilleran mountain system of western North Ameri- 
ca extends through British Columbia in a series of north- 
south mountain ranges, linear valleys, and high interior 
plateaus. On the east, the high wall of the Rocky Moun- 
TAINS rises abruptly above the Interior Plains of Alberta 
and has peaks that are 3,340 and 3,650 m (11,000 and 
12,000 ft) above sea level. The western boundary of the 
Rockies is the longest valley in North America—the nar- 
row Rocky Mountain Trench extends the length of British 
Columbia. To the west of the trench, groups of high, 
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jagged mountain ranges and interconnected north-south 
valleys are collectively known as the Columbia Mountains 
in the south and the Cassiar-Omineca Mountains in the 
north. Much of south central British Columbia is an up- 
land called the Interior Plateau, which is deeply incised 
by the FRASER River. To the north the Stikine Plateau 
contains the headwaters of the Stikine River. 

The western section of mountains comprises two lines 
along the coast. The northern edge of the Cascade Range 
of Washington State terminates at the Fraser River, and 
the high peaks of the Coast Mountains continue north- 
ward, capped by Mount Waddington (4,042 m/13,260 
ft). The numerous fjords and narrow coastal valleys 
present spectacular scenery along the coast. This shel- 
tered water route along the coast is known as the Inside 
Passage. It is protected from the open ocean by another 
line of mountains extending through Vancouver Island 
and the QUEEN CHARLOTTE ISLANDS. 

Soils. It is estimated that less than 5% of British Co- 
lumbia has soil of agricultural value. Only in the narrow 
floodplains of the river valleys are there alluvial soils on 
which crops can grow. 

Climate. British Columbia has two types of climate. 
The coastal section, facing the Pacific, has mild winters, 
cool summers, and heavy winter rainfall. The interior of 
the province has cold winters and has heavy snows on 
west-facing slopes. The northern valleys are cool in sum- 
mer, but the southern interior valleys are hot and dry. 
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Vegetation and Animal Life. More than half the province 
is well forested with tall, straight coniferous trees that are 
the basis of the lumbering industry. Grasslands occupy 
the dry, lower sections of the southern interior valleys and 
cover larger areas of the western part of the Interior Pla- 
teau. 

Wildlife of the province includes the black and grizzly 
bear, deer, wolf, bighorn sheep, moose, and beaver. Nu- 
merous varieties of migratory waterfowl inhabit the coast- 
al area and lakes. Sea lions and fur seals are found along 
the coast. 

Natural Resources. Forestry is the major use of the nat- 
ural environment. The mountains contain abundant min- 
eral deposits. Offshore and at river mouths salmon fishing 
is a major source of income. There is ample water power 
in the many rushing rivers of the mountainous region. 


Economic Activities 


The economy of British Columbia is based to a consider- 
able extent on the processing of natural resources. Most 
processing of forest, fish, and agricultural products is 
concentrated in the Georgia Strait region in southwest 
British Columbia. Manufacturing is carried on mainly in 
Vancouver and nearby cities at the mouth of the Fraser 
River and on the east side of Georgia Strait, but also in 
smaller cities on the east side of Vancouver Island. Van- 
couver is the main transportation center on the south 
coast, being the western terminal of both transcontinental 
railroads and also the main port for ocean vessels. Prince 
Rupert is the only significant port along the north coast. 
The economy of the interior of the province is based 
mainly on forestry, having both lumber and pulp and pa- 
per mills. Mining is carried on throughout the province, 
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but the largest mines are in the southeast. The spectacu- 
lar mountain scenery has made British Columbia one of 
the main tourist attractions of North America. 


People 


About half the population of British Columbia lives in 
metropolitan Vancouver, and 75% is in the small area of 
the southwest coast. The northern half of the province is 
almost empty, and the population of the southern interior 
is concentrated in the several narrow valleys. About 60% 
of the population are of British origin. As a result of post- 
World War II immigration, Chinese, Japanese, and East 
Indians are now noticeable elements in the urban popu- 
lation of British Columbia. 

University education is provided by three institutions: 
the University of British Columbia on the western edge of 
Vancouver, Simon Fraser University in Burnaby, and the 
University of Victoria in the capital. The smaller cities in 
the rest of the province are served by a system of more 
than 15 community colleges. Elementary and secondary 
schools are located wherever there are sufficient people. 
Major museums, archives, and art galleries are found in 
Vancouver and Victoria, and local museums are main- 
tained in many smaller cities. The main theater produc- 
tions are in Vancouver. All major cities have newspapers 
and radio and television stations. A widely scattered sys- 
tem of provincial parks and a few national parks supply 
recreational facilities. 


Government 


British Columbia is governed by a legislature consisting of 
members elected from defined electoral districts 
throughout the province. The premier is the leader of the 
party electing the greatest number of representatives. 
Elections must be held at least every five years. A cabinet 


(Left) Vancouver, the largest city in British Columbia, offers both 
the modern and traditional with Canada Place. (Below) The 
Canadian Pacific Railroad winds along a canyon carved by the 
Fraser River in central British Columbia. The discovery of gold 
along the river during the 1850s drew thousands of settlers into 
the province. 
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is chosen by the premier. As in other provinces, an ap- 
pointed lieutenant governor represents the crown. 


History 


Indians have lived in British Columbia since the waning 
of the last Ice Age, probably 7,000 to 10,000 years ago. 
Among the most important tribes were the BELLA Coota, 
HAIDA, KWAKIUTL, NoOTKA, SALISH, and TSIMSHIAN. Explora- 
tion by Europeans took place in the late 18th century, 
both along the coast by ships from Spain, Britain, and 
Russia, and also overland from the interior by British fur- 
traders. The first settlements established by Europeans 
early in the 19th century were fur-trading posts. 

The first major influx of settlers occurred after 1858, 
when gold was discovered in the Fraser River and its trib- 
utaries. Because of the rush of prospectors, many of 
whom came from the California goldfields, two British 
colonies were established. Vancouver Island, with its cap- 
ital at Victoria, controlled the sea entrances to the other 
colony, British Columbia, on the mainland with its capital 
at New Westminster. The two colonies were combined in 
1866, and the capital became (1868) Victoria. In 1871 
the people of British Columbia decided to join the Do- 
minion of Canada, created in 1867. They had been 
promised a transcontinental railroad to link them with the 
eastern cities. The new province was to wait 15 years be- 
fore the Canadian Pacific Railway reached the southwest 
coast. The western rail terminal and port of Vancouver 
was incorporated in 1887. 

In the 20th century, growth of British Columbia’s pop- 
ulation and economy has been based mainly on the ex- 
ploitation of its vast natural resources. Lumber production 
expanded, particularly after World War |, fish canneries 
were built at the mouths of west-coast rivers to process 
the enormous runs of salmon. 

The interior of British Columbia was less developed, 
and settlement was mainly near the few railroads. The 
Kootenay region of the southeast was a major mining area 
for a short time (1890-1910). Irrigation was introduced 
into the dry southern valleys, and the Okanagan Valley in 
particular became a significant fruit-growing area after 
World War |. Much of the population increase in the inte- 
rior came after 1950 when the forestry industry expana- 
ed. The Social Credit party, under William A. C. Bennett 
(premier, 1952-72) and his son William R. (premier, 
1975-86), has dominated post-World War II politics. 


British East India Company see East INDIA ComM- 
PANY, BRITISH 


British education British education is unusual in 
that it is both nationally financed and locally controlled. 
Education in the United Kingdom began in medieval 
churches and monasteries; for the most part, students 
were taught religious subjects. Other people were educat- 
ed by apprenticeship to an employer or in a guild. Church 
schools were secularized or closed after the Reformation. 
Charity schools for poor students and grammar schools for 
the more affluent were predominant in the 16th and 17th 


centuries and continued until the late 19th century. From 
the mid-17th century, the number of endowed parish el- 
ementary and grammar schools increased. In the 19th 
century political innovators in England advocated publicly 
provided education for all. Elementary education for chil- 
dren aged 5 to 10 first became free and mandatory after 
the passage of the Elementary Education Act of 1870. By 
contemporary European standards, however, a high pro- 
portion of the British population was already literate by 
1870. Compulsory education was extended by law to age 
12 in 1899; to age 14 following World War |; to age 15 
after World War II, and to age 16 in 1973. 


Administration and Finance 


After 1870 local school boards were established to as- 
sume control of the existing voluntary schools and to 
found new ones. In 1902 these independent boards were 
abolished, and their functions taken over by county coun- 
cils and city or borough councils. The local councils ap- 
pointed Local Education Authorities who were responsible 
for all nonuniversity education in Britain. Since 1964 the 
system as a whole has been presided over by the secretary 
of state for education and science. 

The British education system is a partnership between 
the central government (the Department of Education and 
Science) and the 104 Local Education Authorities. Scot- 
tish primary and secondary education are administered 
separately by a similar partnership between the Scottish 
Education Department and 12 regional authorities. 
Schools in Northern Ireland, including Protestant state 
schools and a Roman Catholic parochial school system, 
are also administered separately. Although local authori- 
ties retain the primary responsibility for the administra- 
tion of British schools, the Department of Education and 
Science planned to establish a national curriculum in the 
Great Education Reform Bill (1987). 

British schools, colleges, and universities are financed 
almost entirely by public funds, either from the central 
government in London or from local education authori- 
ties. Only about 2,800 of Britain’s more than 35,000 
primary and secondary schools are private institutions. 
Public expenditure on education in Britain in 1987-88 
was projected at $24.6 billion. Local authorities receive 
only about a third of their income from local rate payers. 
The rest is provided by the central government in the form 
of a rate-support grant. 

Local authorities are free to spend this money as they 
wish, within limits established by law. The central gov- 
ernment maintains tighter control over expenditures for 
Capital improvements, such as new buildings and expen- 
sive equipment. The Department of Education and Sci- 
ence is also directly involved in the negotiation of teach- 
ers’ salaries, which are uniform throughout the country 
and constitute a large part of the education budget. 


Universal Education 


There are more than 10 million students in Britain's 
35,000 schools. About 50,000 attend the nation’s 
1,000 nursery schools, which accept children between 
the ages of 3 and 5. About 4.8 million between the ages 
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of 5 and 11 are educated in the 27,000 primary schools. 
There are 4 million pupils enrolled in Britain’s 5,400 
secondary schools. In addition, about 150,000 students 
with learning difficulties and other handicaps attend 
1,800 special schools. 

Primary Schools. Since the 1950s the traditional ap- 
proach to the education of younger children, with pupils 
sitting in rows and learning by rote, has been replaced by 
a more relaxed and informal approach. The primary cur- 
riculum has been greatly extended by new approaches to 
reading and mathematics and by the introduction of 
modern languages. The moves to liberalize the primary 
schools have been strongly supported by the National 
Union of Teachers, to which most British teachers belong. 
Welsh is the main language of instruction In primary and 
some secondary schools in primarily Welsh-speaking ar- 
eas of Wales. Irish is taught as a second language in Ro- 
man Catholic schools in Northern Ireland. 

Secondary Schools. Many of the beneficial changes in 
primary education have been made possible by the aboli- 
tion of the “11 plus” examination, which, based largely 
on verbal reasoning and mathematical ability, was used to 
decide which 11-year-olds would go on to strictly aca- 
demic secondary schools (grammar schools) and which 
would go to the so-called secondary modern schools, 
which included vocational courses. In most parts of Brit- 
ain the old grammar and secondary modern schools have 
been replaced by comprehensive secondary schools that 
all children in the district attend, whatever their academ- 
ic ability. This change was initiated by the Labour govern- 
ment in 1966 and has continued since. 

The creation of the comprehensive school has also led 
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(Above) Tom Tower, a 16th-century bell 
tower, overlooks the courtyard of Oxford 
University's Christ Church. Oxford, En- 
gland's oldest university, has been the 
site of an academic community since the 
12th century. (Left) The 15th-century 
Gothic chapel of King's College, near the 
historic River Cam, is one of England's 
landmarks. King’s College, one of 31 
colleges that constitute Cambridge 
University, was founded in 1441]. 


to changes in school examinations, which until recently 
were oriented almost exclusively to the academic pupil. 
Even today, brighter children normally take the ordinary 
level (O level) of the Graduate Certificate of Education 
(GCE) in five to eight separate subjects at about age 16, 
and take the advanced level (A level) of the GCE in two or 
three subjects two years later. Their chances of being ad- 
mitted to a university or other institution of higher educa- 
tion depend on their performance on A-level examina- 
tions. 

Almost a fourth of those leaving school pass examina- 
tions in at least five subjects at O level, and about half of 
these receive two A-level passes, the minimum required 
for entry to a university degree course. In the 1970s a 
less academic examination system, called the Certificate 
of Secondary Education (CSE), was introduced for stu- 
dents not aiming for higher education. About a quarter of 
British students, however, leave school without any for- 
mal qualification. 

Independent Schools. About 8% of British children at- 
tend independent schools for which fees are charged. The 
education offered in these institutions is generally 
deemed superior to that offered in the state system. The 
educational privilege and social prestige have enabled 
many graduates of these schools to achieve high positions 
in all areas of British society. The “public schools”—so 
called because they were endowed, by contrast with pri- 
vate schools that operated at the financial risk of the 
master—include Charterhouse, ETON COLLEGE, HARROW 
SCHOOL, RUGBY SCHOOL, and Winchester College. Girls’ 
public schools include Cheltenham Ladies’ College and 
Roedean School. 
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Higher Education 


At the pinnacle of British education are the 45 universi- 
ties, which enroll about 296,000 students, 65,000 of 
them postgraduates. Admission is highly competitive: 
only 9% of 18-year-olds are offered places. But the close 
attention they receive, still one of the most remarkable 
attributes of British higher education, makes it difficult 
for a student to fail. The dropout rate is just over 5%. 

OxForD (12th century) and CamBridce (13th century) 
are the two oldest and most famous universities, and four 
of the eight Scottish universities were established before 
1600. The earliest great civic universities of the Midlands 
and the North were founded in the Victorian era, as were 
the universities of London and Wales. More universities 
were established by the mid-20th century, and 21 new 
universities were founded in the 1960s and ’7Os. 

British universities enjoy a high degree of autonomy: 
they admit whom they wish, teach them as they wish, and 
award their own degrees. Since early in the 20th century, 
however, they have received a growing proportion of their 
income from the government. Today taxation is almost 
their only significant source of support. Historically, the 
autonomy of universities was safeguarded by the Univer- 
sity Grants Committee (UGC), which advised the govern- 
ment on the financial needs of the universities. 

The British system of higher education also includes 
32 new institutions called polytechnics, which have their 
roots in earlier technical schools. Though similar to the 
universities, their admission requirements are less de- 
manding, and they are more committed to vocational 
subjects, such as social work, teacher education, and 
business management. 

Altogether, more than 500,000 students are enrolled 
in full-time higher education, and almost 3 million stu- 
dents are enrolled part-time, most of them in the more 
than 600 colleges of further education and in adult edu- 
cation. OPEN UNiversiTy teaches about 120,000 degree- 
level students by radio, television, and correspondence. 


British Empire The British Empire was the product 
of many forces operating over a period of almost 400 
years. The objectives behind Great Britain’s acquisition of 
territories were varied: settlement, resources, markets, 
defense, trade, religion, and diplomacy. Government of 
these areas differed greatly. Some parts were ruled di- 
rectly from Britain, and some had limited self-govern- 
ment. At its peak, about 1914, the empire covered ap- 
proximately one-fifth of the land surface of the globe and 
included one-quarter of the world’s population. Its growth 
and decline encompass major themes in the history of 
Western civilization, from race relations to the reconcilia- 
tion of authority with democratic institutions. 

The empire began with the Elizabethan sea voyages of 
the 16th century, but its real foundations were laid in the 
next century. North America, from Hudson Bay to the 
Caribbean, was the principal focus of British expansion. 
The attractions of the SPICE TRADE drew Britain into com- 
petition with the Portuguese and the Dutch. This thrust 


India was a key 
possession of the 
British Empire. This 
Indian miniature 
painting (c. 1760) 
portrays a British 
administrator 
enjoying his water- 
pipe, attended by 
servants. 
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led the British to India, where the BRITISH EAST INDIA 
COMPANY soon supplemented commerce with the profit- 
able occupations of tax collection and administration. 

The empire was tightly regulated in its trade and ship- 
ping by the Navication Acts after 1651. The global 
struggle with France in the 18th century rocked the em- 
pire. At the end (1763) of the Seven Years’ War, howev- 
er, the French were forced to withdraw from North Ameri- 
ca and India. The removal of the French threat in North 
America contributed to the confidence of the American 
colonies in challenging Britain’s authority. The AMERICAN 
REVOLUTION ended the first British Empire. 

The second British Empire grew from the ruins of the 
first. The LoYAList refugees from the American states built 
new settlements in Canada, and territories such as the 
Cape of Good Hope (South Africa), Ceylon, and Trinidad 
were secured in the NAPOLEONIC Wars. The settlements in 
Australia (begun in 1788) were intended originally to re- 
ceive convicts. In central India British control was steadi- 
ly extended, while farther east the creation (1819) of 
SINGAPORE supplied a base for a network of British trading 
contacts in South Asia and along the China coast. The 
long years of peace after 1815 allowed the steady growth 
of European settlement in the Canadian and Australian 
colonies, together with the development of an orderly 
overseas administration directed from the Colonial Office 
in London. The settlement colonies moved steadily to- 
ward greater self-government, a phase followed by the 
consolidation of these colonies into federal unions. Cana- 
da led the way in 1867, followed by Australia in 1901 
and South Africa, which became a unitary state in 1910. 

Meanwhile, British traders, missionaries, and soldiers 
were penetrating the continent of Africa, carrying Europe- 
an values to primitive societies and staking out large ar- 
eas for British suzerainty. By the end of the century, Afri- 
ca had been partitioned among European powers. 

World War | called forth a vast flow of men and mate- 
rials from the empire to aid Britain and gave the senior 
colonies (now called dominions) participation in the di- 
rection of the empire’s war effort. This association was 
continued at the Paris PEAcE CoNFERENCE, where the do- 
minions advanced their position internationally through 
charter membership in the League of Nations. The pro- 
cess of achieving equality of status with Britain was com- 
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The map indicates the location of British colonial outposts in 1765, shortly after Britain’s victory over France in the Seven Years’ War, 
which greatly expanded the empire's overseas possessions, and in 1914, at the outbreak of World War I. 


pleted by the Statute of Westminster (1931), which, by 
granting full legislative authority to the dominions, pro- 
vided a basis for their association in a novel world com- 
munity, the COMMONWEALTH oF Nations. The final phase of 
the second British Empire occurred after World War Il, 
when virtually all the colonies that were still dependent 
won political freedom—including India, Pakistan, Burma, 
Sri Lanka, Malaya, and all the African colonies. Most then 
affiliated themselves with the Commonwealth. 


British Guiana see GUYANA 


British Honduras see BELIZE 


British Indian Ocean Territory The British Indi- 
an Ocean Territory is a British colony in the western Indi- 
an Ocean comprising the Chagos Archipelago. Formerly a 
dependency of Mauritius, it has a total area of 75 km? 
(29 mi*). Diego Garcia is the largest island. The failure of 
the island’s main coconut plantation and the decision to 
lease (until the year 2025) the island to the United 
States for the construction of a military base prompted 
the removal of Diego Garcia’s residents to Mauritius, which, 
from the early 1980s, renewed its claim of sovereignty over 
the island. Created in 1965, the territory originally includ- 
ed the islands of Aldabra, Farquhar, and Desroches, pur- 
chased from the Seychelles. These islands were returned to 
the Seychelles after its independence in 1976. 


British Library see BRITISH MUSEUM 


British Museum The British Museum in London 
houses outstanding collections of antiquities and ethno- 
graphic art from around the world. The first public insti- 
tution of its kind, the British Museum was founded in 
1753 with the government’s acquisition of a famous col- 
lection of books, manuscripts, and objects of natural his- 
tory amassed by the physician and naturalist Sir Hans 
Sloane (1660-1753). The Sloane collection was joined 
with two earlier bequests, the important manuscript li- 
brary of Edward and Robert Harley, earls of Oxford, and 
the so-called Cottonian manuscripts, coins, and antiqui- 
ties donated by Sir Robert Bruce Cotton (1571-1631). 
George I| presented the Royal Library of the Kings of En- 
gland to the museum in 1757; it became the depository 
of a copy of every new book copyrighted in the United 
Kingdom. In 1759 the museum was opened to the public. 

With the acquisition of George III’s library in 1823, 
more space was needed to house the expanding collec- 
tion. The present building was designed by Sir Robert 
smirke in 1847; ten years later the immense domed li- 
brary was completed. In 1883 the museum's natural his- 
tory collection was moved to South Kensington and re- 
named the Natural History Museum. 

The British Museum collections have four main areas: 
the antiquities department, the coins and medals depart- 
ment, the prints and drawings department, and the ethno- 
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The British Museum, London, designed by Sir Robert Smirke, ex- 
emplifies 19th-century Greek Revival architecture. The museum 
is noted for its antiquities collection, including the Elgin Marbles, 
the Rosetta Stone, and other artifacts. 


graphic department, now located in a separate building and 
known as the Museum of Mankind. Prized holdings include 
the ELGIN MARBLES, the RoseTTA Stone, Assyrian reliefs from 
Ashurbanipal’s palace at NINEVEH, sculptured friezes from 
the Mausoleum at HALICARNASSUS, the SUTTON Hoo SHIP 
BURIAL, and fine African bronzes and carved ivories. 

The British Library was formed in 1973 from the col- 
lections of manuscripts and printed books in the British 
Museum and other libraries. It is the world’s largest li- 
brary devoted to supplying information by loan, photo- 
copy, and microfilm. 


British North America Act The British North 
America Act was the original name of the Canadian con- 
stitution, which was renamed the ConstiTuTION ACT in 
1982. The original act, passed by the British Parliament 
in 1867, created the Canadian Confederation from the 
colonies of Nova Scotia, New Brunswick, and the United 
Province of Canada (Ontario and Quebec). It incorporated 
proposals worked out by Canadians themselves at a series 
of conferences in 1864 and 1866. 

The act gave enumerated powers only to the provinces 
and reserved residual powers to the federal government. 
Subsequent decisions by the judicial committee of the 
imperial privy council, the final Canadian court of appeal 
until 1949, modified this considerably, however. As an 
imperial statute the British North America Act could be 
amended only by the British Parliament, which did so on 
several occasions. Transfer of this power to Canada was 
achieved in 1982 with the British Parliament’s passage 
of the Canada Act, authorizing the patriation of Canada’s 
renamed and amended constitution. 


British thermal unit The British thermal unit (Btu) 
is a quantity of energy usually associated with the pro- 
duction or transfer of heat. Before 1929 it was defined as 


the amount of heat required to raise the temperature of 1 
pound of water 1 degree Fahrenheit (from 59.5° F to 
60.5° F). In 1929 it was redefined in terms of electrical 
units and is equivalent to 251.996 calories, 778.26 ft- 
Ib, or approximately 4 watt-hours. 


Brittany Brittany (French: Bretagne; Breton: Breiz) is 
a region and former province of northwestern France cor- 
responding with the departments of Finistère, Cétes-du- 
Nord, Morbihan, Ille-et-Vilaine, and Loire-Atlantique. A 
peninsula projecting into the Atlantic Ocean, the region is 
bordered on the north by the English Channel and on the 
south by the Bay of Biscay. 

Brittany is distinct from other French regions because 
of its Celtic heritage. About one-quarter of its population 
of 2,772,900 (1988 est.) are able to speak Breton, a 
Celtic language similar to Cornish and Welsh. The lan- 
guage, customs, and costumes are preserved mainly in 
the more isolated west. RENNES is Brittany’s route focus, 
traditional capital, and cultural center. Its university Is a 
center of Celtic studies. 

Brittany's rugged indented coast, called Armor (Breton 
for “country of the sea’), has only about a dozen frost 
days a year—no more than the Riviera. Early vegetables, 
soft fruit, and flowers are grown for the Parisian and Brit- 
ish markets. Traditionally, Bretons have been sailors and 
fishermen. Their catch includes cod from the Grand Banks 
of Newfoundland, oysters, lobsters, sardines, and tuna. 

The interior is a relatively barren, often misty, plateau 
called Argoat (“country of the woods”); only two woodland 
ridges rise above 245 m (800 ft). Hedgerows surround 
small fields, resulting in a picturesque landscape called 
bocage. 

Between 3500 and 1800 esc early inhabitants built 
stone monuments at Carnac and other sites. Celts later 
settled in the area, and in 56 Bc they were conquered by 
Julius Caesar. The Anglo-Saxon invasions of Britain in the 
5th and 6th centuries drove Celtic refugees to settle in 
Brittany. In the 9th century, under the leadership of No- 
menoe, Brittany was united, winning independence from 
Carolingian rule. In the 10th century, Brittany became a 
duchy with its capital at Rennes. For the next four centu- 


The locator map in- 
dicates the bound- 
aries of Brittany, a 
French province 
occupying the 
Armorican peninsu- 
la separating the 
English Channel 
and the Bay of 
Biscay. The region 
is linguistically and 
Culturally different 
from its neighboring 
provinces, a result 
of settlement by 
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ries Brittany sought to retain its independence amid 
French and British rivalries. In the 15th century the 
duchy became closely linked to France with the marriage 
of ANNE OF BRITTANY to two successive kings of France. In 
1532, Brittany was formally incorporated into France. 


Brittany spaniel The Brittany spaniel is a compact, 
medium-boned breed of sporting dog that stands 44-52 
cm (17.5-20.5 in) at the shoulder and weighs 13.5-18 
kg (30-40 Ib). It is the longest-legged spaniel and Is able 
to cover long distances on a hunt. The coat is dense and 
flat or wavy; the standard colors are dark orange and white, 
or liver and white. The color of the nose Is fawn, tan, brown, 
or deep pink; a black nose is a disqualification from the 
show ring. The ears are high-set and lie flat and close to the 
head. The dog may be tailless or have a tail little more than 
10 cm (4 in) long; it may be cropped for shows. 

The Brittany is of ancient lineage, combining the ear- 
liest Spanish spaniel and pointing breeds with setters to 
produce today’s breed. It is known for its ability to hunt 
under widely varying conditions and is the only spaniel 
that points game. Since its first importation to the United 
States in 1931, the Brittany has grown steadily in popu- 
larity as both a hunter and a household companion. 


Britten, Benjamin Benjamin Britten, b. Nov. 22, 
1913, d. Dec. 4, 1976, was a highly acclaimed English 
composer. His operas—especially the first, Peter Grimes 
(1945)—helped revitalize English opera. Recognition 
came early in Britten’s career with performances of the 
Fantasy Quartet for Oboe and Strings (1934) and Varia- 
tions on a Theme of Frank Bridge (1937). Three years 
(1939-42) of intense creativity in the United States 
produced a setting of Arthur Rimbaud’s Les Illumina- 
tions, the Violin Concerto, and the Seven Sonnets of 
Michelangelo, the last written for his friend Peter Pears, 
the tenor, for whom Britten composed many of his op- 
eras and songs. 


Benjamin Britten, 
one of the foremost 
English composers 
of the 20th century, 
was particularly 
skillful in writing vo- 
cal music and opera. 





His nonoperatic works include The Young Person's 
Guide to the Orchestra (1946), suites for solo cello, the 
Serenade for Tenor, Horn, and Strings (1943), and the 
War Requiem (1961). In addition to conducting and ac- 
companying, Britten was also instrumental in founding 
(1947) the annual Aldeburgh Festival (Suffolk) and the 
English Opera Group. 

Peter Grimes, based on George Crabbe’s The Borough, 
is particularly impressive for its turbulent chorus scenes 
and atmospheric sea interludes. Other Britten operas in- 
clude the comic opera Albert Herring (1947), Billy Budd 
(1951), The Turn of the Screw (1954), A Midsummer 
Night's Dream (1960), and Death in Venice (1973). 


Brno [bur’-naw] Brno, Czechoslovakia’s third largest 
city, has a population of 389,892 (1989 est.) and is the 
capital of the southern Moravia region. It is located at the 
confluence of the Svratka and Svitava rivers, on the east- 
ern foothills of the Bohemian-Moravian Highlands. Its 
name comes from the Celtic brynn, meaning “hill town.” 
An industrial center, the city is known for its textile and 
Steel mills, chemical plants, and arms factory, where the 
Bren gun was invented. The city is a railroad center and is 
served by an airport. Several churches survive from the 
19th century, when Brno was a monastic center. 

Archaeologists have found traces of Cro-Magnon 
mammoth hunters from about 30,000 Bc in the nearby 
region. There is evidence that Celts and Slavs lived in the 
area during the 5th and 6th centuries. Settled by Ger- 
mans as a trading center, Brno came under control of the 
margraves of Moravia during the 14th century. The city 
successfully withstood several sieges; its noted Spilberk 
fortress eventually was used as a political prison. Since 
1918, Brno has been part of Czechoslovakia. 


Broadbent, Donald Eric Donald Eric Broadbent, 
b. May 6, 1926, is an English psychologist who pio- 
neered in applying INFORMATION THEORY to psychology and 
in studying attention. His Perception and Communica- 
tion (1958) gave impetus to the development of COGNITIVE 
PSYCHOLOGY, presenting the techniques he had invented to 
study attention and the “filter theory” he had devised to 
explain attention. He utilized the concept of short-term 
MEMORY in applying his approach to problems of memory 
and learning. 


broadcasting see RADIO AND TELEVISION BROADCASTING; 
TELEVISION TRANSMISSION; VIDEO TECHNOLOGY 


broadcloth Broadcloth is a closely woven fabric usu- 
ally made of cotton or wool. In medieval England it was 
woven on a special wide loom, and the cloth measured 2 
yds in width, or double the width of ordinary cloth. Today 
the width of the fabric is no longer its characterizing fea- 
ture. Wool broadcloth is most often a twill weave, with a 
heavy sheared nap, or finish, that conceals the weave; cot- 
ton broadcloth is a glossy, sometimes slightly ribbed fabric. 
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Broadway Broadway is both a New York City street 
and a term that has become synonymous with New York 
theater: from the City’s earliest days, theaters have been 
located on or near Broadway. The theater district has 
moved uptown along the street, starting at Bowling Green 
and going on to lower Broadway, then to Union Square, 
and finally to Times Square. The boundaries now seem 
stabilized at 42d Street on the south, 53d Street on the 
north, Avenue of the Americas (Sixth Avenue) on the east, 
and Eighth Avenue on the west. 

The turn of the century saw the beginnings of Times 
Square as a major theater center. The Depression of the 
1930s and the advent of talking pictures put an end to 
theater construction, and all the legitimate playhouses on 
42nd Street eventually became cinemas. With the growth 
of television during the 1950s, many other theaters in the 
area became broadcasting studios. During the 1970s and 
1980s pornography and drug sales and prostitution in the 
theater district led to public outcries and to plans for ren- 
ovating the area. A few old theaters have disappeared, 
and new ones have been built. 

Escalating production costs and other commercial 
pressures have beset theatrical Broadway, but in the late 
1980s its shows collectively were earning more income 
than at any time in history. Broadway competes with OFF- 
Broabway, off-off broadway, regional, and so-called alter- 
native theaters, and survives. 


brocade [broh-kayd’] Brocade is a fabric character- 
ized by a raised, decorative design that is not a structural 
part of the woven texture; it may be made with any fiber 
and weave. It is richly patterned, and gold or silver 
thread is often used to form the design. Although bro- 
cade can be woven on handlooms, it is usually factory- 
produced on Jacquard looms and is made in a variety of 
weights, from light dress fabrics to upholstery and drap- 
ery materials. 


broccoli [brahk’-uh-lee] Broccoli, grown for its edible 
blooms, which are harvested while in the bud stage, is 
classified along with CAULIFLOWER as Brassica oleracea, 
Botrytis group. Cabbage, cauliflower, brussels sprouts, 
collards, and kohlrabi are grouped with broccoli as cole 
crops of the Cruciferae family. Wild cabbage is the com- 
mon ancestor of this group. 

Broccoli grows best at temperatures between 10° and 
25° C (50° and 77° F), and commercial culture takes 
place primarily in coastal areas with moderate climates. 
An annual from spring plantings and a biennial from fall 
plantings, broccoli first produces a rosette of deeply di- 
vided, blue green leaves. The head develops from the ter- 
minal bud; it is harvested while the flower buds are tight- 
ly closed. If the head is not harvested, the branches will 
elongate rapidly, and the buds will develop into conspic- 
uous yellow flowers. 


Broch, Hermann [brohk] Hermann Broch, b. Nov. 1, 
1886, d. May 30, 1951, was an Austrian novelist best 
known for his long, philosophical novels The Sleepwalk- 
ers (1932; Eng. trans., 1932) and The Death of Virgil 
(1945; Eng. trans., 1945). The son of a Jewish textile 
manufacturer, he sold his family’s factories at the age of 
41 to return briefly to Vienna University and only then 
began his career as a writer. In 1938, following brief im- 
prisonment by the Nazis, he emigrated to the United 
States. There he completed several novels about the Nazi 
catastrophe: The Death of Virgil, The Guiltless (1950; 
Eng. trans., 1974), and The Tempter (1953). The Spell, 
another novel about the coming of the Nazis, cast as an 
allegory in which a village is seduced into barbarism, was 
written in 1935 but remained unpublished until its En- 
glish translation in 1987. 


Brock, Sir Isaac Sir Isaac Brock is known as the 
“Hero of Upper Canada” for his exploits in the WAR oF 
1812. Born in Guernsey on Oct. 6, 1769, he entered the 
British army in 1785 and went to Canada as a regimental 
commander in 1802. In 1810 he assumed command of 
the troops in Upper Canada (Ontario) and in 1811 was 
promoted to major general and administrator of the prov- 
ince. He was the main inspiration for the defense of Upper 
Canada when it was invaded by the Americans in 1812. 
Following his capture of Detroit (Aug. 15, 1812), Brock 
was knighted for his brilliant action. On Oct. 13, 1812, his 
troops defeated the enemy at Queenston Heights, Ontario, 
but Brock was killed. In 1854 a large monument, contain- 
ing his grave, was erected at Queenston Heights. 


Brock, Lou Baseball Hall of Fame member Louis 
Clark Brock, b. El Dorado, Ark., June 18, 1939, is most 
famous for breaking Ty Cobb’s record (892) for lifetime 
Stolen bases in 1977 and for setting a new one-season 
mark (118; since surpassed) in 1974. Brock, an outfield- 
er, played most of his 18-season career (1961-79) with 





Broccoli is a popular garden vegetable 
that is related to cauliflower. The edible 
head is about 15 cm (6 in) across. 
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the St. Louis Cardinals of the National League, accumu- 
lating 938 stolen bases (this record has also been sur- 
passed), a .293 lifetime batting average, and 3,023 hits. 
He also shares (with Eddie Collins) the record for most 
stolen bases in World Series play (14). 


Brockton Brockton (1990 pop., 92,788) is an indus- 
trial and residential city in Massachusetts, south of Bos- 
ton. It was settled in 1700, and from about the time of 
the Civil War until recently it was a major shoe-manufac- 
turing center. Brockton pioneered in the use of electric 
streetlights and electric streetcars. 


Brod, Max [broht] The Austrian writer Max Brod, b. 
Prague, May 27, 1884, d. Tel Aviv, Dec. 20, 1968, is 
remembered chiefly as the editor, perceptive biographer, 
and loyal friend of Franz Karka. His detailed Franz Kafka: 
A Biography (1937; Eng. trans., 1947) remains one of 
the best portraits of that tormented writer. Brod was a 
prolific author, but his only enduring fictional work is his 
historical novel about the 16th-century astronomer Tycho 
Brahe, The Redemption of Tycho Brahe (1916; Eng. 
trans., 1928). Brod’s extensive essayistic work, such as 
Paganism, Christianity, Judaism: A Confession (1921; 
Eng. trans., 1970), reflects his adoption of Zionism. 


Brodsky, Joseph Poet, critic, essayist, and transla- 
tor, Joseph Aleksandrovich Brodsky, b. Leningrad, May 
27, 1940, Is an expatriate writer held by many to be the 
leading contemporary Russian poet. He was awarded the 
Nobel Prize for literature in 1987. 

Brodsky left school at age 15 and supported himself 
by a variety of jobs while writing the poetry that soon be- 
gan to appear in the Russian underground press (see 
SAMIZDAT). In 1964 he was tried and convicted as a “social 
parasite” and sentenced to five years in a labor camp. The 
storm of protest that erupted, however, led to his release 
after 18 months, but in 1972 he was forced into exile. 

since leaving the USSR, Brodsky has lived and taught 
in the United States. Work available in English includes 
several volumes of poetry—Selected Poems (1973), A 
Part of Speech (1980), and To Urania (1988)—as well as 
a selection of essays, Less than One (1986). 


bromeliad [broh-mee’-lee-ad] Bromeliads are herba- 
ceous plants of the pineapple family, Bromeliaceae. 
About 2,000 species and 46 genera have been identified. 
They are native to tropical and subtropical regions of the 
Americas. The only exception is a single species of Pit- 
cairnia found in West Africa. The bromeliad plant usually 
consists of a cluster of strap-shaped leaves, some of 
which have bizarre designs or striking colors. The flowers 
may be hidden in the center of the cluster or carried on 
showy center spikes. The plants vary in height from 2.5 
cm to about 9 m (1 in to about 30 ft) or higher. 
Bromeliads are found from mountains to rocky sea- 


Sides. They live either on the forest floor or as epiphytes 
(air plants) on trees and rocks. The roots of epiphytic 
forms function more as holdfasts than as absorbing or- 
gans. Some species, such as Spanish moss, Tillandsia 
usneoides, are almost rootless. They absorb food and wa- 
ter from a reservoir formed in the central cup of leaves. 
Terrestrial bromeliads such as the pineapple, Ananas co- 
mosus, have well-developed root systems; their leaves 
play a minor role in absorption. 

Bromeliads are adapted for a wide range of climatic 
conditions. Some need frequent rains, and others are able 
to subsist with fog as their sole source of moisture. All 
bromeliads have scales on their leaves that serve in the 
absorption of water and nutrients, and most tend to be 
xerophytic (able to withstand dry conditions). They are of- 
ten grown as houseplants. 


bromine [broh’-meen] The chemical element bromine 
is a liquid with a powerful, unpleasant odor. Its symbol is 
Br, its atomic number 35, and its atomic weight 79.904. 
In its elemental state it is a deep red color, so dark as to 
appear almost black. It is a nonmetal appearing on the 
periodic chart of the elements as a member of Group 
VIIA, the HALOGENS. 

Discovery. In 1826 in the Annales de Chimie et de 
Physique, Antoine Jérôme Balard published a paper in 
which he announced the discovery of a new element that 
he called muride. He was, at the time, 23 years of age 
and had not yet graduated from the Ecole de Pharmacie. 
The Académie Française did not accept the proposed 
name, and instead bromine, meaning “stench,” or “bad 
odor,” is now used. Balard’s investigations began in 1824 
while he was studying salt marshes. Before publishing his 
conclusions he was able to characterize bromine and 
many of its compounds, noting that it was found in small 
quantities in seawater, in the mother liquor of the pro- 
duction of salts from several brines, in the ashes of sever- 
al plants growing in the Mediterranean Sea, in kelp mol- 
lusks, and in certain mineral waters. His work progressed 
rapidly because of the similarity of bromine to chlorine 
and iodine. 

Occurrence. In cosmic abundance bromine is 36th 
among the elements; in the Earth’s crust it has been cal- 
culated as 48th. At 0.0065% by weight, it is the 7th most 
abundant element dissolved in seawater, gases excepted. 

Because of its high reactivity it is never found free in 
nature, yet neither is it a major constituent in any mineral 
except a rare silver ore first identified in 1841 near 
Zacatecas, Mexico. It is more commonly found in under- 
ground brines such as those in Michigan and Arkansas 
and in saline basins such as Searles Lake in California 
and the Dead Sea. Much is also present in underground 
salt beds such as those near Stassfurt, Germany. 

Both marine plants and animals are capable of con- 
centrating bromine in their bodies and by doing so be- 
come sources of the element. Certain kelp and shellfish 
are examples, and the fabled Tyrian purple dye was pre- 
pared from the bromine-containing secretion of a Medi- 
terranean mollusk, the murex. 
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Chemical Properties. Bromine is similar chemically to 
chlorine and combines directly with many elements and 
compounds, but it does so less energetically. It is com- 
pletely miscible in several organic solvents such as car- 
bon tetrachloride and benzene, which can be used to ex- 
tract the element from water solutions. 

Bromine reacts with most metals, explosively with po- 
tassium and vigorously with aluminum, but magnesium, 
nickel, and lead are unreactive with it. In some cases, as 
with iron and zinc, moisture must be present to initiate 
the reaction, and in other cases, as with sodium, an ele- 
vated temperature must be attained. 

The reaction of bromine with organic compounds Is 
called bromination. Bromine commonly adds across the 
bond of unsaturated hydrocarbons: CH=CH» + Bro > 
CH-Br—CHZ2Br. 

Bromine is also an oxidizing agent, as illustrated by 
the reaction: 2KI + Br — 2KBr + I>. It hydrolyzes slightly 
in aqueous solution, producing hydrobromic acid (HBr) 
and hypobromous acid (HBrQ). The hypobromous acid is 
unstable, resulting in the production of oxygen, which 
accounts for the bleaching capability of bromine water. 

Preparation. One possible laboratory preparation of 
Small quantities of bromine requires the manganese diox- 
ide oxidation of acidified bromides: 2NaBr + 2H2SQ, + 
MnO, — Na-SO, + MnSO, + 2H-O + Bro. Commercial 
sources of bromide solutions are the concentrated brines, 
or residual liquors (bitterns), that remain after the pro- 
duction of salt, or sodium chloride (NaCl), from seawater 
by evaporation. At large plants on the North Carolina and 
Texas coasts, bromine is commercially obtained using 
concentrated bromide solutions from seawater. 

Uses. Bromine is valuable in dyes, in photographic 
emulsions, as bleach modifiers, in fire retardants, in dis- 
infectants, In methylene bromide fire extinguishers, and 
as a mild sedative, hence the term “an old bromide.” 

Hazards. Bromine Is toxic and a severe irritant to the 
membranes of the respiratory tract and the eyes. It is a 
powerful oxidizer and may cause ignition of combustible 
materials upon contact; thus it is a moderate to high fire 
hazard. 


bronchial tube see LUNGS 


bronchitis [brahng-ky’-tis] Bronchitis is an inflam- 
mation of the membrane that lines the air passages, or 
bronchial tubes, of the LUNGS and results in the narrowing 
of these air passages. This disorder may be of either an 
acute or chronic type. Irritation of mucus-producing glands 
within the membrane results in the production of excess 
bronchial secretions. The main symptoms of bronchitis are 
cough and increased expectoration of sputum, with or 
without associated wheezing and shortness of breath. 
Acute bronchitis is usually caused by infection by one 
of the many viruses that cause the common COLD or IN- 
FLUENZA and is frequently associated with MEASLES. 
WHOOPING COUGH IS a form of severe bronchitis caused by 
the bacterium Hemophilus pertussis. Treatment of a pure 
viral infection is directed toward the relief of symptoms, 


but frequently secondary infections by bacteria compli- 
cate the condition. 

Chronic bronchitis results from prolonged irritation of 
the bronchial membrane, causing cough and the exces- 
sive secretion of mucus for extended periods. By far the 
most common cause of chronic bronchitis is cigarette 
SMOKING, but air pollution and industrial fume and dust 
inhalation are also important irritants. Patients with 
chronic bronchitis are subject to recurrent infections with 
H. influenzae and pneumococci. Pulmonary EMPHYSEMA 
often coexists, and over a long period of time the patient 
may suffer from increasing breathlessness, decreasing 
exercise tolerance, and, finally, total disability. 

See also: ASTHMA; RESPIRATORY SYSTEM DISORDERS. 


Bronson, Charles Charlies Bronson, b. Ehrenfeld, 
Pa., Nov. 3, 1922, originally named Charles Bunchinsky, is 
an American film actor who became an international star. 
He was first seen in You're in the Navy Now (1951) and 
later in Machine Gun Kelly (1958), The Magnificent Sev- 
en (1960), The Great Escape (1963), The Dirty Dozen 
(1967), Once upon a Time in the West (1969), The Vala- 
chi Papers (1972), Death Wish (1974) and its sequels, 
Hard Times (1975), Death Hunt (1981), and many other 
films. Bronson generally portrays unsentimental men of 
action who tend to take the law into their own hands. 


Bronsted, Johannes Nicolaus (brurn’-steth] The 
Danish chemist Johannes Nicolaus Brgnsted, b. Feb. 22, 
1879, d. Dec. 17, 1947, is best known for his theory of 
ACIDS AND BASES (1923), according to which an acid is a 
proton donor and a base is a proton acceptor. While pro- 
fessor (1908-47) of physical and inorganic chemistry at 
the University of Copenhagen, he produced outstanding 
papers in thermodynamics (heat and its relationship to 
other forms of energy) and kinetics (the effect of forces 
upon the motion of material bodies). 


Bronte (family) [brahn'-tee] The English writers the 
Bronté sisters—Charlotte, Emily, and Anne—transmuted 
the sheltered thoughts of their lonely, circumscribed lives 
into the stuff of poetry and influenced the direction of the 
modern English novel. Their father, the Rev. Patrick 
Brontë, was an Irishman who had been educated in En- 
gland and ordained in the Anglican Church. Their mother, 
a Cornishwoman, bore six children: two daughters, Maria 
and Elizabeth; Charlotte, b. Apr. 21, 1816; Patrick Bran- 
well, a son, b. June 26, 1817; Emily, b. July 30, 1818; 
and Anne, b. Jan. 17, 1820. Shortly after Anne’s birth, 
Patrick Bronté became curate near the village of Haworth 
in Yorkshire. After Mrs. Bronté’s death in 1821, an aunt 
took over domestic duties and the children. 

In 1824, Maria, Elizabeth, Charlotte, and Emily were 
enrolled at a school at Cowan Bridge, a school that would 
serve as the model for Lowood in Charlotte Bronté’s Jane 
Eyre. Perhaps partly because of their harsh treatment at 
school, Maria and Elizabeth died. Charlotte and Emily re- 
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Anne, Emily, and Charlotte Bronté (left to right) appear in this 
painting by their brother, Branwell. After collaborating on an early 
volume of poetry, each of the sisters went on to write successful 
novels. (National Portrait Gallery, London.) 





turned to Haworth, and it was at this time they began to 
compose a series of imaginary adventures. Charlotte’s 
world was “Angria,” Emily’s a chronicle of “Gondal,” into 
which she would continue to incorporate the poems se- 
cretly composed in the years ahead. 

During adolescence the Brontë sisters moved through 
a number of schools and minor teaching positions. Anne 
found a situation as governess in 1839, while Charlotte 
and Emily developed plans to establish a school at 
Haworth parsonage. To prepare themselves to teach for- 
eign languages, the elder sisters traveled to Brussels in 
1842 and studied for eight months at a school run by M. 
and Mme. Héger. Charlotte served in the school as a 
teacher in 1843, but, perhaps because of an attraction 
for her married employer, the time was an unhappy one. 
The relationship is central to Jane Eyre. She returned to 
Haworth in 1844, but the plan for a school at their home 
was never realized. The Rev. Bronté’s eyesight was fail- 
ing, and Branwell was sinking deeper into opium, bad 
company, and drunkenness. 

In these circumstances Charlotte, Emily, and Anne 
made the mutual discovery of each other’s secret poetry. 
In 1846 they published the poems at their own expense 
as Poems by Currer, Ellis, and Acton Bell. The book at- 
tracted little attention, but each of the sisters was already 
at work on a novel. After The Professor, her first attempt, 
was rejected by a publisher, Charlotte submitted Jane 
Eyre (1847). The book was an immediate success, arous- 
ing intense public curiosity concerning its author. Emily’s 
WUTHERING HEIGHTS and Anne’s Agnes Grey were pub- 
lished later in the same year; Anne’s second novel, The 
Tenant of Wildfell Hall, appeared in 1848. But a series of 


tragedies suddenly cut short the Brontés’ happiness. 
Their brother, Branwell, died Sept. 24, 1848, Emily be- 
came ill and died on Dec. 19 the same year, and Anne 
died of consumption on May 28, 1849. 

Charlotte, left alone to care for her father and writing 
in the intervals between domestic duties, completed a 
novel with strong autobiographical elements, Shirley 
(1849). She escaped the gloom of Haworth only by her 
trips to London, where William Makepeace THACKERAY and 
other writers sought her acquaintance, and by visits to 
friends in the north of England, where in 1850 she met 
Elizabeth GASKELL, the novelist who would become her 
first biographer. 

In 1853, Villette was published, which returned to the 
Brussels experience. She married the Rev. Arthur Ni- 
cholls in 1854, but their happiness was brief—Charlotte 
Bronté died on Mar. 31, 1855. The Professor was pub- 
lished posthumously in 1857; Emma, a fragment of a 
novel, in 1860. 


Brontosaurus see APATOSAURUS 


Brontothertum = [brahn’-toh-thee’-ree-uhm] Bron- 
totherilum was a huge mammal, now extinct, related to 
the horse. The animal lived about 35 million years ago, 
during the Oligocene epoch (see GEOLOGIC TIME). It was 
one of the largest of the brontotheres, or titanotheres, 
family Brontotheriidae, which first appeared in North 
America 54 million years ago and spread to Asia and 
eastern Europe. The last members of the family died out 
22 million years ago. Brontotherium stood 2.4 m (8 ft) 
high at the shoulder, was 4.5 m (15 ft) long, and weighed 
about 5 tons. It had weak teeth and fed on soft vegeta- 
tion. Like many of the late brontotheres, it bore a Y- 





The Brontotheri- 
um, a member of 
the Titanothere 
family that flour- 
ished more than 
30 million years 
ago, was a giant 
herbivore. 
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Shaped hornlike growth on its snout. This feature consist- 
ed of bone covered by thick skin. 


Bronx, the The Bronx is the northernmost of the five 
boroughs of New York City and is the only borough en- 
tirely on the mainland. It has an area of 109 km* (42 
mi*). It is coextensive with Bronx County and has a popu- 
lation of 1,203,789 (1990). First settled in 1639 and 
named for an early settler, Jonas Bronck, it was part of 
Westchester County until 1898, when it was incorporated 
into New York City. 

Although primarily residential, the Bronx has a large 
waterfront area (over 129 km/80 mi) that is utilized for 
Shipping and industry. The southern section experienced 
extreme urban deterioration in the 1970s. The noted 
Bronx Zoo and Yankee Stadium are located in the bor- 
ough, as is the 101-ha (250-acre) New York Botanical 
Garden, which includes a National Landmark conservato- 
ry, museum, herbarium, and library. 


Bronx Zoo The Bronx Zoo, officially named the New 
York Zoological Park, is the largest zoo in the United 
States in acreage. The zoo has some of the rarest animals 
in the world; since it first opened in 1899 it has been the 
first to exhibit many exotic animals, such as the duck- 
billed platypus, the vampire bat, and the Komodo dragon. 
The zoo covers 102 ha (252 acres), 16 (40) of which 
constitute the Wild Asia exhibit. Other exhibits include 
the World of Birds, the Rare Animals Range Exhibit, and 
the World of Darkness, in which the day-night cycle has 
been reversed so that visitors can see nocturnal animals 
in action. The New York Zoological Society, a private or- 
ganization, operates the zoo. 


bronze Bronze is among the oldest artificially pro- 
duced alloys. The term Bronze Age was coined by archae- 
ologists to characterize the period following the Neolithic 
when weapons and tools began to be constructed of 
bronze. 

In its narrowest definition, bronze is an alloy of copper 
and tin, with or without small proportions of other ele- 
ments such as zinc and phosphorus. Certain copper-base 
alloys containing more manganese, iron, lead, or zinc 
than tin are also regarded as bronzes. Even some alloys 
that contain no tin are considered bronzes in modern us- 
age, including aluminum bronze (copper-aluminum) and 
Silicon bronze (copper-silicon). Some copper-base alloys 
that are actually brasses have been given bronze trade 
names, such as architectural bronze (57% copper, 40% 
zinc, 3% lead) and commercial bronze (90% copper, 
10% zinc). 

Copper-tin alloys are important because of their 
Strength, wear-resistance, and corrosion-resistance in a 
Saltwater environment. Copper-tin bronzes may be cate- 
gorized readily according to their composition, which af- 
fects their machinability. Alloys with up to 8% tin are 
used mainly for cold-worked applications, such as sheets 


and coins; those with 8% to 12% tin are used mainly for 
gears and BEARINGS. Bearings also are made largely from 
the 12%-to-20% tin-copper alloys, and bells are the 
principal product made from copper-tin alloys with from 
20% to 25% tin. 


Bronze Age The Bronze Age is the stage of prehis- 
toric cultural development when bronze, an alloy of cop- 
per and tin, first came into regular use in the manufac- 
ture of tools, weapons, and other objects. It marks the 
transition between the NEOLITHIC PERIOD (a phase of the 
Stone Age), when stone tools and weapons were predomi- 
nant, and the succeeding IRON AGE, when the large-scale 
use of various kinds of metals was introduced. 

The term originated as part of the three-age system 
(Stone Age, Bronze Age, and Iron Age) introduced (1816) 
by Christian THOMSEN, a Danish museum curator. The 
three-age system, initially used purely for museum classi- 
fication, was later validated in STRATIGRAPHY observed 
through archaeological excavations, first in Denmark and 
then in other parts of Europe. 

The Bronze Age occurred at different times in different 
parts of the world. In most areas, the development of 
bronze technology was preceded by an intermediary peri- 
od when copper was used. This stage, sometimes called 
the Copper Age, did not occur in some areas, including 
ancient China and prehistoric Britain, where the transi- 
tion was made directly from stone to bronze technology. 
In certain ancient cultures in Africa and elsewhere, stone 
was replaced directly by iron technology, and the Bronze 
Age was bypassed completely. These and other varia- 
tions raise the issue of how prehistoric cultures 
changed: whether objects of material culture were ex- 


This copper bull’s head from Ur dates from the Early Dynastic 
period (3d millennium Bc) of Sumerian history. Copper metallurgy 
marked the first phase of the Bronze Age. (University Museum, 
University of Pennsylvania.) 
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changed, were introduced through invasions or migra- 
tions, or were the result of the independent occurrences 
of technological advances. 

Ancient Near East. METALLURGY was first practiced In 
the ore-rich highlands of eastern Anatolia, more than 
10,000 years ago. Initially, during what is termed the 
Chalcolithic (“copper-stone”) Period, metals such as 
copper were treated like stone and beaten into shape with 
stones. The earliest known artifacts produced by the 
smelting of copper date from about 3800 Bc at the site of 
Tepe Yahya, Iran. The bronze produced there presumably 
resulted from an accidental blending of copper with other 
metals, thus forming a new mixture with better properties 
than copper alone. Early forms of the new alloy were 
composed of copper combined with arsenic or antimony. 
From about 3000 Bc, when bronze implements were in 
common use in the ancient Near East, copper was com- 
bined with tin ore, which produced a stronger bronze. 

Bronze is more durable and casts better than copper. 
When dented or bent, it can be reworked back into shape, 
and bronze cutting tools, such as axes or knives, can be 
easily resharpened. In the hands of artisans, bronze tools 
revolutionized the arts of woodworking and stoneworking. 
Bronze also served as a new medium of artistic expres- 
sion, and from the beginning of the 3d millennium Bc, 
members of the Mesopotamian elite were buried with lux- 
urious bronze objects. The Royal Cemetery at UR, of 
about 2800 Bc, contained some of the richest bronze 
finds known. 

The development of bronze technology is associated 
with the rise of the earliest great urban CIVILIZATIONS. The 
scarcity of tin in the Near East prompted the budding civ- 
ilizations of MESOPOTAMIA and SuMER to search for raw 
materials in new lands and thereby may have indirectly 
stimulated their expansion into new territories. In addi- 
tion to specialized labor for the operation of mining, 
smelting, and casting, a complex trade network was es- 
tablished, which necessitated an administrative hierar- 
chy, storage systems, computation and writing, and other 
characteristics of urbanism. 

Other Areas. Elsewhere in Asia, the Bronze Age of the 
INDUS CIVILIZATION began about 2500 Bc. In China, bronze 
was introduced relatively late, probably during the early 
phases of the SHANG dynasty (c.1600-1027 Bc). From 
about 2500 to 1200 Bc, the AEGEAN CIVILIZATIONS of the 
Minoans and Mycenaeans established centers of metal- 
working and extensive trade routes into central Europe to 
obtain tin and copper. 

The Bronze Age spread throughout Europe from about 
1800 Bc, chiefly through the influence of the Uneticians 
(named for the archaeological site of Unetice, in Czecho- 
Slovakia), a farming and metalworking people living close 
to the ore sources. They supplanted the earlier European 
copper workers associated with the BEAKER CULTURE. 

Succeeding the Bronze Age in the Old World was the 
lron Age, which had its beginnings in the Near East near 
the end of the 2d millennium sc. In the pre-Columbian 
New World, although the Aztecs and the high cultures of 
the Andes worked with wrought copper and other metals, 
a full-fledged Bronze Age was not attained. 
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The Roman bronze equestrian statue of Marcus Aurelius portrays 
the victorious emperor as a bringer of peace. The only well- 
preserved Roman equestrian monument, the statue was placed 
by Michelangelo in his Piazza del Campidoglio in Rome. 


bronzes The creation of bronzes, objects cast in 
bronze, is one of the most ancient and pervasive art 
forms. Magnificent bronze ritual vessels were made in 
China from the Shang dynasty of the 2d millennium BC 
through the Han dynasty of the 2d century AD. In south- 
ern Nigeria between the 14th and 18th centuries ab, the 
Bini culture produced the superb bronze ritual objects 
known as Benin bronzes (see BENIN, KINGDOM OF). 

Early Bronze Sculpture. In Western art, bronze has 
played an important cultural role since the invention of 
the alloy more than 4,000 years ago. It is a mixture of 
copper and tin, the tin content not exceeding 11 percent. 
In the ancient world the use of bronze was widely dissem- 
inated, and the alloy’s origin cannot be precisely deter- 
mined. It gave its name to the BRonze Ace, the period 
during which bronze weapons and implements replaced 
those made of stone, preceding the invention of iron. 

The LOST-WAX PROCESS (or cire-perdue) was probably 
developed in Egypt during the lst millennium Bc, al- 
though the Chinese had used it, and probably invented it, 
during the 2d millennium Bc. It was to be the most com- 
mon method of casting bronze until the 19th century. 
The earliest bronzes discovered to date were cast solid 
and were of necessity small in scale, since bronze was 
scarce and costly. Bronze has been used both for utilitar- 
lan objects (household utensils, bells, and weapons) and 
for works of art. 
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(Right) King and 
Queen (1952-53) by 
the British sculptor 
Henry Moore ts in the 
powertul, abstract 
style he developed 
after World War Il. 
The seated bronze 
group recalls the 
austere, ageless 
regality of ancient 
tribal images and 
votive statues. 
(Openhecht 
Museum, Antwerp.) 


(Left) The early 
Renaissance statue 
of David (1430-32) 
by the Florentine 
sculptor Donatello 
reveals the influence 
of classical sculpture 
in Donatello’s con- 
ception of the beauty 
of the human figure 
and the relaxed 
contrapposto pose. 
(Bargello, Florence.) 





Greek and Roman Bronze Sculpture. With the Greeks, 
the technique of solid casting continued in use for small 
works even after the discovery of hollow casting, tradi- 
tionally ascribed to Rhoiko, Telekles, and Theodoros, 
craftsmen from Samos, in the 6th century Bc. Most of the 
larger bronzes have disappeared, but the famous Chario- 
teer of Delphi (c.470 Bc; Delphi Museum) is an out- 
Standing example of the high quality of Greek bronzes. 
The Etruscans made extensive use of bronze and were 
highly skilled in its working, employing it for such free- 
standing works as the Capitoline She-Wolf (c.500 BC; 
Palazzo dei Conservatori, Rome). The Romans made con- 
siderable advances in the technical aspects of bronze 
casting, particularly in the use of prefabricated parts and 
in methods of joining metals to each other. 

Medieval Bronze Sculpture. During the centuries be- 
tween the fall of the Roman Empire (476) and the first 
years of the RoMANESQUE period (c.1000), stone was used 





more frequently than bronze for SCULPTURE, although 
some outstanding works in bronze have survived. The 
CAROLINGIAN renaissance of the 9th century brought 
bronze back into favor, and in the OTTONIAN period it was 
used extensively; the pair of bronze doors for Mainz Ca- 
thedral was cast in 988, and in 1015, Bishop Bernward 
of Hildesheim designed and had cast the celebrated pair 
of doors for Hildesheim Cathedral. 

Renaissance Bronze Sculpture. During the RENAISSANCE 
in Italy bronze continued to be used for architectural fea- 
tures, as in the two splendid pairs of doors by Lorenzo 
GHIBERT! for the Florence Baptistery. More important for 
the future of bronze sculpture, however, waS DONATELLO’S 
decision to cast in bronze his David (1430-32; Bargello, 
Florence), the first freestanding nude statue created since 
classical times. Characteristic Renaissance interest in the 
classical world led to the fashion of collecting small 
bronzes, first in Padua and then in Venice and Florence. 
Benvenuto CELLINI, with his Perseus (1554; Loggia del 
Lanzi, Florence), and Giovanni da BoLoena, with his Mer- 
cury (1564; Bargello), cast bronzes of great spatial daring 
and virtuosity. Giovanni Lorenzo BERNINI’s vast Baldachi- 
no (1624-33), the bronze canopy soaring 29 m (95 ft) 
over the high altar in SAINT PETER’S BASILICA in the Vati- 
can, is a measure of the enormous technical accomplish- 
ment of the 17th-century bronze foundries. 

18th- and 19th-Century Bronze Sculpture. \n the 18th 
century bronze sculpture was usually produced on a more 
modest scale. Characteristic are examples in the DECORA- 
TIVE ARTS in the purest Rococo sTYLE—elegant furniture 
mounts, clock cases, candelabra, and andirons. 

Antoine Louis BaryYe, the great animal sculptor, pro- 
duced some of the finest bronzes of the century, Such as 
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Theseus and the Minotaur (1846, Hirshhorn Museum, 
Washington, D.C.). Auguste Robin exploited all the ef- 
fects of which bronze is capable. The development of 
electrotyping made possible the inexpensive reproduction 
of bronzes through the mass production of copies. Repli- 
cas and reductions from all periods were made for bour- 
geois collectors. 

Contemporary Bronze Sculpture. Since Rodin’s death, 
the use of bronze has declined, due in part to the high 
cost of materials and labor. Although direct carving was 
preferred to bronze casting at the beginning of the 20th 
century, many important sculptors—among them Con- 
stantin Brancusi, Jean Arp, Jacques LIPCHITz, Alberto Gia- 
comettI, Henry Moore, and Aristide MAILLoL—have con- 
tinued to work in the medium. 


Bronzino [brohn-tsee’-noh} The Florentine artist An- 
gelo Bronzino (di Cosimo di Mariano), b. Nov. 17, 1503, 
d. Nov. 23, 1572, was the court painter to Cosimo | de’ 
Medici, duke of Tuscany, and one of the most distin- 
guished Mannerist portraitists (see MANNERISM). In his 
characteristic style of the 1540s, as in his A/fegory (Na- 
tional Gallery, London) and in the decoration of the 
Chapel of Eleonora da Toledo (Palazzo Vecchio, Flo- 
rence), the forms are painted with detailed accuracy and 
an extreme sensitivity to textures and surfaces, yet spatial 
relationships are often highly unnatural. In his religious 
paintings, such as the Deposition of Christ (1545; Musée 
des Beaux-Arts, Besançon), Bronzino seems less con- 
cerned with subject than with formal allusions to the art 
of Pontormo and Michelangelo. 

In Bronzino’s court portraits, such as Cosimo I in Ar- 
mor and Eleonora da Toledo with Her Son (both 1545; 
Uffizi, Florence), the sitters are portrayed as personifica- 
tions of political power. Andrea Doria (Brera, Milan) and 
Lodovico Capponi (Frick Collection, New York), paintings 
probably of the 1550s, exemplify the cold naturalism of 
his portraits of private individuals. 


Brook, Peter Peter Brook, b. Mar. 21, 1925, is an 
English stage director whose controversial stagings of 
Shakespeare’s plays, including a bleak, absurdist King 
Lear (1962; film, 1971) and an exuberant, circuslike 
Midsummer Night's Dream (1970), have been both criti- 
cal and popular successes. His staging of Peter Weiss’s 
Marat/Sade (1964; film, 1967), in the style of Antonin 
Artaud’s Theater of Cruelty, was an enormous success. 
Brook’s International Center for Theater Research, found- 
ed in Paris in 1970, studies primitive and ritualistic 
forms of theater. His most ambitious project there was 
the 9¥2-hour production of the Indian epic The Mahab- 
harata (Paris, 1985; New York, 1987; film, 1990). 
Among Brook’s most memorable films are The Beggar’s 
Opera (1952) and Lord of the Flies (1963). 


Brook Farm Brook Farm, a short-lived American ex- 
perimental community founded in 1841, attracted many 


of New England’s best-known intellectual figures of the 
time. Located on 81 ha (200 acres) in West Roxbury, 
Mass., near Boston, it was founded by George RIPLEY, a 
former Unitarian minister, aS a cooperative community 
uniting physical and mental labor to create a simple but 
cultured way of life. All members, whether manual or in- 
tellectual workers, received the same wage. 

The farm had an excellent school, where Bronson AL- 
coTT, Ralph Waldo Emerson, Margaret FuLLer, and The- 
odore PARKER were visiting lecturers. In 1844 most of the 
members became converts to the socialism of Charles 
FouRIER, and the community was reorganized as the 
Brook Farm Phalanx. Because the new system required 
communal living, a phalanstery, or central building, was 
erected. Its destruction by fire in 1846 dealt Brook Farm 
a devastating financial blow, and the community was dis- 
solved the next year. 


Brooke, Edward W. Edward William Brooke, b. 
Washington, D.C., Oct. 26, 1919, was the first black 
U.S. senator (1967-79) since Reconstruction. A lawyer 
and a Republican, Brooke served as attorney general of 
Massachusetts from 1963 to 1966, gaining a reputation 
as a fighter against corruption and organized crime. 

In 1966, Brooke became the first black popularly 
elected to the U.S. Senate, winning by almost 500,000 
votes. He won reelection easily in 1972. His 1978 re- 
election campaign was clouded by a bitter divorce settle- 
ment, which led to an investigation of his fiscal records 
by the Senate Ethics Committee; he lost to Democratic 
candidate Paul Tsongas. Subsequently cleared of 
wrongdoing, Brooke took up private law practice in 
Washington, D.C. He wrote The Challenge of Change 
(1966). 


Brooke, Sir James Sir James Brooke, b. Apr. 29, 
1803, d. June 11, 1868, was an English adventurer who 
became (1841) rajah of Sarawak on the island of Borneo 
and founded a dynasty that ruled there until 1941. After 
military service with the British East India Company, he 
undertook a private expedition to the East Indies in 1838. 
There he helped the rajah of Borneo put down a rebellion 
in Sarawak and was granted the title of rajah. He explored 
the interior of the region and created the government. The 
British also made (1847) him consul general for Borneo 
and governor of the nearby island of Laubuan. 


Brooke, Rupert Rupert Chawner Brooke, b. Aug. 3, 
1887, d. Apr. 23, 1915, was an English poet whose son- 
net series, 1914 and Other Poems (1915), expressed the 
patriotism and romantic optimism of the early years of 
World War |. Handsome and talented, he became sym- 
bolic of youth wasted in war, when, on his way to serve in 
the Dardanelles, he died of blood poisoning. 

Educated at Cambridge, Brooke adopted the Georgian 
Style in his first volume, Poems (1911). He contributed to 
Georgian Poetry, a biennial anthology; wrote some 
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charming and witty verse, such as “Grantchester” and 
“Wagner”; and composed vivid love lyrics. His study John 
Webster and the Elizabethan Drama (1916) is a highly 
regarded critical work. 


Brookhaven National Laboratory The Brook- 
haven National Laboratory is a large, multidisciplinary 
center for fundamental and applied research in the nu- 
clear sciences and high-energy physics. Established in 
1947 on Long Island, N.Y., it is operated by Associated 
Universities, Inc., and funded by the U.S. Department of 
Energy. Major research equipment includes nuclear reac- 
tors (a high-flux beam reactor and a medical research re- 
actor) and a variety of accelerators. The major accelerator 
is the 33-GeV Alternating Gradient Synchrotron. 
Brookhaven also houses the National Synchrotron Light 
Source, with 0.8-GeV and 2.5-GeV storage rings (see 
SYNCHROTRON RADIATION). 


Brookings Institution The Brookings Institution, 
located in Washington, D.C., is a nonprofit organization 
devoted to research in economics, government, and pub- 
lic affairs. It seeks to provide independent analysis and 
criticism of public policy. Established in 1927, it is 
maintained largely by endowment and private support. It 
offers research-associate positions to advanced graduate 
students and fellowships to teachers of economics or 
business. Critics of Brookings have charged that it is 
Staffed predominantly by former advisors to Democratic 
administrations. 


Brookline Brookline, in eastern Massachusetts, is a 
prosperous residential suburb of Boston nearly surround- 
ed by that city. It has a population of 54,718 (1990). 
Brookline, settled in 1638 as a part of Boston and sepa- 
rated from it in 1705, has resisted annexation by Boston. 
It was the birthplace of John F. Kennedy. 


Brooklyn Brooklyn, a borough of New York City with a 
population of 2,300,664 (1990), is located on south- 
western Long Island. It has an area of 181 km? (70 miô). 
Coterminous with Kings County, it is separated from the 
borough of Manhattan by the East River and borders the 
borough of Queens to the north and east. It is connected 
to Manhattan by three bridges and to Staten Island by the 
Verrazano Narrows Bridge. A huge shipping port, it clears 
25 to 30% of the foreign commerce of the Port of New 
York through its terminals. The area, first settled by the 
Dutch in 1636, was named for one of the local towns, 
Breuckelen. The Battle of Long Island (1776) was fought 
there. Brooklyn, which became a borough of New York 
City in 1898, has diversified manufacturing, large resi- 
dential areas, and many educational institutions, includ- 
ing the Polytechnic Institute of Brooklyn and Pratt Insti- 
tute. Also of interest are the Brooklyn Museum and the 
Brooklyn Botanic Garden. 


Brooklyn Botanic Garden and Arboretum 

Located in the Prospect Park section of Brooklyn, N.Y., 
Brooklyn Botanic Garden and Arboretum is city-owned 
and privately operated. In addition to the 20-ha (50-acre) 
garden in Brooklyn, a 90-ha (223-acre) field station in 
Westchester County, N.Y., serves for plant cultivation and 
experimental research. The garden is noted for its mag- 
nificent display of blossoming cherry trees; Japanese 
gardens, rose garden, orchids, and cacti; a garden of fra- 
grances for the blind; and public education programs. 


Brooklyn Bridge The Brooklyn Bridge (1869-83) 
was the first Suspension BRIDGE in the United States that 
had cables spun in place from parallel steel wires. De- 
signed by John A. ROEBLING and completed by his son 
Washington Roebling, the Brooklyn Bridge links Brooklyn 
and Manhattan across the East River in New York City. 
The bridge has a span of 486 m (1,595 ft), half again as 
long as the previous maximum span. 

The foundations were built in timber CAISSONS sunk to 
depths of 13.5 m (44 ft) on the Brooklyn piers and ‘24 m 
(78 ft) on the Manhattan piers. Compressed air pressur- 
ized the caissons, and more than a hundred workers suf- 
fered serious cases of the bends. 


Brooks, Cleanth Cleanth Brooks, b. Murray, Ky., 
Oct. 16, 1906, is an American literary critic closely asso- 
ciated with New Criticism. Educated at Vanderbilt, Tu- 
lane, and Oxford, he taught English at Yale from 1947 
until 1975. With Robert Penn WARREN, his coeditor on 
The Southern Review, Brooks wrote two influential text- 
books, Understanding Poetry (1938) and Understanding 
Fiction (1943). These, together with his critical volume 
The Well-Wrought Urn (1947), helped establish the 
method of approaching literature through an analysis of 
the inner structure of a work. 


Brooks, Gwendolyn The poet Gwendolyn Brooks, 
b. Topeka, Kans., June 7, 1917, focuses on the conflict 
between the individual black American and the social 
pressures on the black community. She won a Pulitzer 
Prize for Annie Allen in 1950, later works include Family 
Pictures (1970), Riot (1971), Report from Part One: An 
Autobiography (1972), and To Disembark (1981). 


Brooks, Mel Mel Brooks is the professional name of 
Melvyn Kaminsky, b. Brooklyn, N.Y., June 28, 1926, a 
comic writer and film actor-director whose humor is 
based on outrageous insult and zany parody. He began 
his career as a television gag and sketch writer for Sid 
Caesar’s “Your Show of Shows” (1950-54). His films in- 
clude The Producers (1968), Blazing Saddles (1973), 
Young Frankenstein (1974), Silent Movie (1976), High 
Anxiety (1977), History of the World—Part | (1981), To 
Be or Not To Be (1983), and Spaceballs (1987). 
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Brooks, Phillips Phillips Brooks, b. Boston, Dec. 13, 
1835, d. Jan. 23, 1892, was an American Episcopalian 
bishop noted for his pulpit oratory. He served as rector of 
churches in Philadelphia and Boston and as bishop of 
Massachusetts from 1891 to 1893. He stressed the undis- 
covered potential in human nature and the transforming 
power of Christianity. He published Lectures on Preaching 
in 1877. Brooks also wrote poetry and hymns, including 
the Christmas carol “O Little Town of Bethlehem” (1868). 


Brooks, Van Wyck Van Wyck Brooks, b. Plainfield, 
N.J., Feb. 16, 1886, d. May 2, 1963, was a major literary 
critic and cultural historian who emphasized the vigor and 
clarity of American writing while criticizing the country’s 
prevailing business ethic. Ralph Waldo Emerson (The Life 
of Emerson, 1932) was, for Brooks, the embodiment of the 
“dynamic idealism” he believed should be at the center of 
American culture, and his major works—the Pulitzer Prize— 
winning The Flowering of New England, 1815-1865 
(1936) and New England: Indian Summer, 1865-1915 
(1940)—are an attempt to trace the Emersonian line. 


Brooks Range The Brooks Range is a northern ex- 
tension of the Rocky Mountains that runs east-west for 
965 km (600 mi) across northern Alaska. The highest 
peak is Mount Michelson (2,816 m/9,239 ft) at the east- 
ern end of the range. The mountains are sparsely popu- 
lated by Nunamiut Eskimo. 


Brosse, Salomon de [braws, sah-loh-mohn’ duh] 
Salomon de Brosse, b. 1571, d. Dec. 8, 1626, was the 
first French architect of the 17th century to conceive of a 
building in terms of mass rather than surface ornamenta- 
tion. Of his three great houses—the chateaux of Bléran- 
court (1612) and Coulommiers (1613) and Luxembourg 
Palace (1615)—only the latter is extant (with 19th-century 


Me! Brooks, an American comedy writer, actor, and film director, 
appears on the set of his 1977 film High Anxiety. 
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alterations). His simplicity of form and suave handling of 
the classical orders may also be found in his facade for the 
Church of Saint Gervais (1616) in Paris and his chief civic 
work, the Palais du Parlement at Rennes (1618). De 
Brosse’s goal was to imbue traditional French forms with 
elements of Italian Renaissance architecture. 


Brothers Karamazov, The [kar-rah-mah’-zawf] 
The Brothers Karamazov (1879-80; Eng. trans., 1927) is 
Fyodor Dostoyevsky’s last and greatest novel. In it 
Dostoyevsky presents the passionate Dmitri, the intellec- 
tual Ivan, the mystical Alyosha, and the misanthropic 
Smerdyakov. He dramatizes their fate, their relationship 
with their father, and the guilt they suffer because of his 
murder. The novel concerns itself with faith and doubt, 
love and hatred of authority, sensuality and abstinence, 
and love and hatred of the human race. 


Brougham and Vaux, Henry Peter Brougham, 
ist Baron [broo’-uhm, vawks] An influential British 
reformer, lawyer, and politician, Henry Peter Brougham, 
b. Sept. 19, 1778, d. May 7, 1868, was born and edu- 
cated in Scotland, where he began to practice law and 
was a founder (1802) of the Edinburgh Review. A sup- 
porter of the Whig party and an opponent of slavery, he 
was elected to Parliament in 1810, where he became 
known for both his eccentricity and the effectiveness of 
his oratory. In 1830, Brougham was raised to the peerage 
as Lord Brougham and Vaux. During a term as lord chan- 
cellor (1830-34), he was responsible for major legal and 
educational reforms. 

Lord Brougham popularized the French resort of 
Cannes, where he lived in later years, and the brougham, 
a light one-horse carriage designed to his specifications. 


Broun, Heywood [broon] Matthew Heywood Camp- 
bell Broun, b. Brooklyn, N.Y., Dec. 7, 1888, d. Dec. 18, 
1939, was an aggressive, often humorous newspaper 
columnist who helped organize the newspaper writers’ 
union, the American Newspaper Guild, in 1933 and served 
as its president until his death. He was a sportswriter, dra- 
ma and literary critic, and war correspondent for the New 
York Tribune before becoming a columnist in 1921. His 
column, “It Seems to Me,” appeared first in the New York 
World and later in the Telegram and World-Telegram. 


Brouwer, Adriaen [brow’-ur, ah-dree-ahn’}] Adriaen 
Brouwer, b. c.1606, d. January 1638, was a Flemish 
genre and landscape painter who spent most of his adult 
life in Holland, where his paintings were popular during 
his lifetime. Brouwer's early Dutch paintings, such as 
Pancake Man (c.1625; Philadelphia Museum of Art), il- 
lustrate his appreciation for the Elder BRUEGEL’s peasant 
types and Flemish warm colors, which through Brouwer 
influenced Dutch genre painters. He infused his rough 
drinking and tavern scenes (which frequently contained 
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Pain (n.d.), by Adriaen Brouwer, is an example of 17th-century 
Netherlandish naturalism in the tradition of Hals and the Elder 
Bruegel. (Alte Pinakothek, Munich.) 


his self-portrait) with chiaroscuro atmosphere, as in 
Fighting Card Players (1630-35; Alte Pinakothek, Mu- 
nich). In 1631, Brouwer left Holland for Antwerp, where 
his Dutch style influenced many Flemish painters, espe- 
cially David TENIERS. 


Browder, Earl Earl Russell Browder, b. Wichita, 
Kans., May 20, 1891, d. June 27, 1973, led the U.S. 
COMMUNIST PARTY from 1930 to 1945. A Socialist as a 
youth, he joined the Communist party in 1921 and by 
1930 was general secretary of the party. He twice ran for 
U.S. president (1936, 1940). Until 1945, Browder 
faithfully followed swings in party policy—from denunci- 
ation of the social democrats in the 1920s, to coopera- 
tion with them in a “popular front” against fascism in the 
1930s, to justification of the Nazı-Soviet Pact (1939), 
and to full Soviet-Western cooperation after 1941. After 
World War Il, however, his continued espousal of cooper- 
ation with the bourgeois parties—at a time when Moscow 
was resuming Its revolutionary ideology—led to his ouster 
from the party. 


Brown, Capability Lancelot Brown, b. 1716, d. 
Feb. 5, 1783, better known as Capability Brown because 
of his customary optimistic comment to prospective cli- 
ents, was the leading English landscape architect of the 
18th century (see LANDSCAPE ARCHITECTURE). In 1740 he 


became a gardener at Stowe, Buckinghamshire, the 
greatest English landscape garden of the day, and worked 
with William KENT, the creator of the English “natural” 
garden; by the later 1740s he was in charge of Stowe. 
Brown established himself as an independent consulting 
landscape architect in 1749, and was eventually respon- 
sible for refashioning most of the major landscape gar- 
dens in England. 

His picturesque style, characterized by broad lawns, 
asymmetrically placed groves of trees, and serpentine 
lakes, may still be seen at Bowood, Wiltshire (1763-7 1), 
Blenheim Palace, Oxfordshire (c.1765), and Ashburn- 
ham Place, Sussex, (1767). Brown also designed a num- 
ber of buildings. 


Brown, Charles Brockden Charles Brockden 
Brown, b. Jan. 17, 1771, d. Feb. 22, 1810, was Ameri- 
ca’s first professional author. Over a two-year period he 
wrote his four best-known novels: Wieland (1798), a first- 
person Gothic narrative involving religious mania, ventril- 
Oquism, and spontaneous combustion; Ormond (1799); 
Edgar Huntly; or, Memoirs of a Sleepwalker (1799); and 
Arthur Mervyn (1799, 1800). Brown believed that Amer- 
ican literature should include material distinctly national 
in character and setting. Anticipating Hawthorne, Poe, 
and James, he was fascinated with complex states of hu- 
man consciousness, especially those of people under 
great stress. 


Brown, Ford Madox Ford Madox Brown, b. Apr. 
16, 1821, d. London, Oct. 6, 1893, was an English 
painter associated with the PRE-RAPHAELITES, although he 


The Last of England (1855) by Ford Madox Brown was inspired by 
the surge of emigration from England during the 1850s. (Birming- 
ham City Art Gallery.) 





was not a member of the group. His work during the 
1840s included such romantic subjects as Wycliff Read- 
ing His Translation of the Bible to John of Gaunt (1847; 
Bradford City Art Gallery) and Cordelia Washing the Feet 
of Lear (1849; Tate Gallery). He soon began painting 
more characteristic works, such as The Last of England 
(1855; Birmingham City Art Gallery; another version is in 
the Fitzwilliam Museum, Cambridge), Work (1852-65; 
Manchester City Art Gallery), and The Pretty Baa-Lambs 
(Birmingham City Art Gallery; a smaller version is in the 
Ashmolean Museum, Oxford), with its brilliant represen- 
tation of natural lighting. Most of Brown’s work is marked 
by great attention to detail. 


Brown, George George Brown was a Canadian Lib- 
eral political leader and editor, who became one of the 
fathers of the federal union of the British North American 
colonies in 1867. Born in Alloa, Scotland, on Nov. 29, 
1818, Brown immigrated to Toronto (1843), where he 
founded the Globe, which became the voice of the Re- 
form party in Canada West (Ontario) and the most influ- 
ential paper in the region. His principal causes were 
“representation by population” and the acquisition by 
Canada of the Hudson’s Bay Company territories. Brown 
served in the Canadian assembly from 1851 to 1867. In 
1864 he joined the coalition ministry that was to bring 
Confederation, but resigned in 1865. After Confedera- 
tion, Brown remained active behind the scenes in the 
Liberal party. He was appointed to the Senate of Canada 
in 1873. On May 9, 1880, he was murdered by a dis- 
gruntled former employee of the Globe. 


Brown, Helen Gurley Helen Gurley Brown, b. 
Green Forest, Ark., Feb. 18, 1922, has been the chief 
editor of Cosmopolitan magazine since its transformation 
in 1965 from a staid publication to a lively, working- 
woman's guide to sex, careers, and adventure. She began 
her own career as a secretary, but her skill in writing, 
publicizing, and marketing her first book, Sex and the 
Single Girl (1962; rev. ed., 1970), a guide to self-im- 
provement for the unmarried woman, led to her being 
named to Cosmopolitan’s top job. Her other books in- 
clude Yesterday’s Child (1976), about her retarded 
daughter, and Having It All (1982). 


Brown, Jacob Jennings Jacob Jennings Brown, b. 
Bucks County, Pa., May 9, 1775, d. Feb. 24, 1828, was 
a U.S. general in the War of 1812. As commander on the 
New York State border, he repelled an enemy attack at 
Sackets Harbor in 1813. In 1814 he invaded Canada and 
fought an indecisive battle with British forces at Lundy’s 
Lane, near Niagara Falls. He was later (1821-28) com- 
manding general of the U.S. Army. 


Brown, James James Brown, b. Macon, Ga., May 3, 
1933, is one of the foremost black American singer-per- 
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formers. His career became established with his debut 
recording, “Please, Please, Please,” in 1956. His in- 
tense, gospel-style rhythm-and-blues singing, combined 
with dramatic showmanship, has made his concerts box- 
office sellouts, and his records are among the most suc- 
cessful in pop-music history. His quasi-religious frenzy on 
such hits as “Cold Sweat” (1967) and “| Got the Feelin” 
(1968) contributed to the revitalization of soul music. 


Brown, Jerry Edmund Gerald Brown, Jr., b. San 
Francisco, Apr. 7, 1938, became governor of California in 
1975 and won a landslide reelection in 1978. He is the 
son of Edmund G. “Pat” Brown, a two-term governor of 
California (1959-66). 

Jerry Brown, a Democrat like his father, served as Cal- 
ifornia’s secretary of state (1971-74) before being elect- 
ed governor. Brown appealed to the voters as an uncon- 
ventional liberal who opposed high taxes and heavy gov- 
ernment spending while favoring legislation that would 
benefit minorities, the poor, and consumers, as well as 
measures to protect the environment. Brown ran unsuc- 
cessfully for the Democratic presidential nomination in 
1976 and 1980 and lost a U.S. Senate race to Republi- 
can Pete Wilson in 1982. 


Edmund (Jerry) 
Brown, governor of 
California from 1975 
to 1982, poses with 
his father, Edmund 
(Pat) Brown, another 
former governor. 





Brown, Jim James Nathaniel Brown, b. St. Simons 
Island, Ga., Feb. 17, 1936, is thought by many to be 
football’s greatest running back of all time. During his 
youth, Brown was a standout in basketball, lacrosse, 
track, and baseball as well. Concentrating on football, he 
became an All-American fullback at Syracuse University 
in 1956. Drafted by the professional Cleveland Browns, 
he led the National Football League in rushing in his 
rookie year (1957) and for seven of the next eight years 
he played. In 1963, he rushed for 1,863 yd—then a 
record—and an astounding 6.4-yd average. He also set 
records for yards rushing in a career (12,312 yd, since 
broken by Walter Payton) and touchdowns (126). The 
230-Ib (104-kg) Brown, who later became an actor, is a 
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the ball against the 
Philadelphia Eagles 
of the National 
Football League. A 
fullback both in 
college (Syracuse 
University) and 
professionally 
(Cleveland Browns, 
1957-65), Brown 
possessed the ideal 
combination of pow- 
er and grace ina 
running back. 
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member of both the college and professional football 
halls of fame. 


Brown, John The American abolitionist John Brown 
is remembered especially for his raid on the federal arse- 
nal at Harpers Ferry, Va., in 1859. Born on May 9, 1800, 
in Torrington, Conn., he grew up in Ohio. During most of 
his adult years Brown wandered from job to job. III fortune, 
business reverses, and charges of illegal practices followed 


John Brown, who violently opposed slavery, is portrayed moments 
before being hanged for insurrection, murder, and treason. He 
was captured after he and his small band raided the federal arse- 
nal in Harpers Ferry, Va., on Oct. 16, 1859. 








him from the 1820s onward. By the 1850s, however, he 
had become deeply interested in the slavery question. 

Brown envisioned emancipation by massive slave in- 
Surrection, but before pursuing that goal, he and five of 
his sons became embroiled in the struggle between pro- 
Slavery and antislavery forces for control of the territorial 
government in Kansas. By the spring of 1855, civil war 
had broken out and Brown had assumed command of lo- 
cal Free-Soil militia. Within a year, proslavery forces had 
sacked the Free-Soil town of Lawrence, an event that 
triggered a bloody retaliation by Brown. During the night 
of May 24, 1856, Brown, four of his sons, and two other 
followers invaded the Pottawatomie River country and 
killed five helpless settlers. Brown, who was never caught, 
took full responsibility for the act. 

By 1858, Brown had persuaded a number of the 
North’s most prominent ABOLITIONISTS to finance his in- 
Surrectionary projects. After protracted conspiracy, delay, 
and diversion, Brown finally chose Harpers Ferry as his 
point of attack, hoping to establish a base in the moun- 
tains to which slaves and free blacks could flee. Brown 
assembled an armed force of 21 men about 8 km (5 mi) 
from Harpers Ferry, and on Oct. 16, 1859, they seized 
the town and occupied the federal arsenal. The town was 
soon surrounded by local militia, and federal troops under 
Robert E. Lee arrived the next day. Ten of Brown’s army 
died in the ensuing battle, and Brown himself was 
wounded. Arrested and charged with treason, Brown was 
hanged on Dec. 2, 1859. 


Brown, Nicholas Nicholas Brown, b. Providence, 
R.I., Apr. 4, 1769, d. Sept. 27, 1841, was a Rhode lIs- 
land merchant and philanthropist. He expanded the fam- 
ily business and cofounded the shipping firm of Brown & 
Ives. He donated large sums of money to Rhode Island 
College, which in 1804 became Brown University. His 
son, John Carter Brown (1797-1874), built up a library 
of Americana, now housed at Brown University. 

His uncle John (1736-1803) had been a leader in the 
American Revolution. Another uncle, Moses (1738- 
1836), worked with Samuel Slater to establish the first 
waterpowered cotton mill in the country. 


Brown, Norman O. Norman O. Brown, b. El Oro, 
Mexico, Sept. 25, 1913, is an Oxford-educated American 
scholar known for his radical reinterpretation of human 
culture and history. In Life against Death (1959), Brown 
concluded that the sublimation Freud saw as essential to 
progress is destructive and death-oriented. Brown also 
wrote Love’s Body (1966) and Closing Time (1973), a 
treatise on James Joyce and Giambattista Vico. 


Brown, Olympia Olympia Brown, b. Prairie Ronde, 
Mich., Jan. 5, 1835, d. Oct. 23, 1926, was a Universal- 
ist minister and feminist leader. Ordained in 1863, she 
was the first American woman to join the clergy of a major 
ecclesiastical group. She served congregations in Massa- 


chusetts, Connecticut, and Wisconsin. After meeting with 
Susan B. ANTHONY in 1866, Brown spent more than 30 
years lecturing and campaigning for women’s rights and 
women’s SUFFRAGE. Her autobiography was published as 
Acquaintances, Old and New, Among Reformers (1911). 


Brown, Paul Paul Eugene Brown, b. Norwalk, Ohio, 
Sept. 7, 1908, d. Aug. 5, 1991, was a football executive 
and Hall of Fame coach. He coached (1932-41) Massil- 
lon, Ohio, high school teams to national prominence, and 
his 1942 Ohio State team was voted national champion. 
Brown gained his greatest fame in the pros with the 
Cleveland Browns (1946-62). The Browns, named for 
him, won 4 titles in the All-America Conference (now 
defunct), then 3 National Football League titles and 7 
divisional titles. Brown also coached (1968-75) and was 
general manager of the Cincinnati Bengals. In pro foot- 
ball, he had 222 victories, 113 losses, and 9 ties. 


Brown, Robert see BRowNIAN MOTION 


brown dwarf In astronomy, a brown dwarf is a theo- 
rized celestial body with a starlike composition but a 
mass between that of a giant planet and the smallest 
possible stars. Too small to initiate the nuclear reactions by 
which stars shine, it would glow feebly in the infrared. The 
largest known planet, Jupiter, is itself starlike in composi- 
tion and does radiate some energy, but it is about 50 times 
smaller than the smallest brown dwarfs that might be de- 
tected orbiting other stars. Leading brown-dwarf candidates 
include an object orbiting a white dwarf about 30 light- 
years away, an object orbiting a pulsar about 3,000 light- 
years away, and an object orbiting a star about 90 light- 
years away. New infrared imaging techniques, however, 
appear to be turning up many further possible brown 
dwarfs. Such objects might help to account for the sup- 
posed “missing mass” of the universe (see COSMOLOGY). 


brown lung see DISEASES, OCCUPATIONAL 


brown recluse spider The brown recluse spider, 
Loxosceles reclusa, is one of the few poisonous spiders in 
the United States. Its range extends from Kansas and 
Missouri, south to Texas, and west to California. Found in 
Sheltered sites indoors and outdoors, the brown recluse 
Spider is about 10 mm (0.4 in) long and has an orange- 
yellow body with a dark violin-shaped design on the back. 
Although the spider’s bite is rarely fatal to humans, the 
venom kills the skin and the wound may take several 
months to heal. The brown recluse spider is active at night 
and feeds on small insects that it paralyzes with its poison. 


Brown University Established in 1764 by the Bap- 
tists, Brown University is a private nondenominational 
institution in Providence, R.I. Pembroke College, its coor- 
dinate women's school, merged with it in 1971. The sev- 
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enth oldest U.S. college, Brown has outstanding collec- 
tions of incunabula and early Americana. 


Brown v. Board of Education of Topeka, 
Kansas Brown v. Board of Education of Topeka, Kan- 
sas, decided on May 17, 1954, was one of the most im- 
portant cases in the history of the U.S. Supreme Court. 
Linda Brown had been denied admission to an elementa- 
ry school in Topeka because she was black. Companion 
cases from South Carolina, Virginia, and Delaware all in- 
volved the same basic question: Does the equal protec- 
tion clause of the 14th Amendment prohibit racial segre- 
gation in the public schools? 

In 1896 the Supreme Court had held in PLessy v. 
FERGUSON that racial segregation was permissible as long 
as equal facilities were provided for both races. 

It was not until the late 1940s that the Court began to 
insist on equality of treatment, but it did not squarely 
face the constitutionality of the “separate but equal” 
doctrine until it decided the Brown case. In a brief, 
unanimous opinion delivered by Chief Justice Earl WAR- 
REN, the Court declared that “separate education facilities 
are inherently unequal” and that racial segregation vio- 
lates the equal protection clause of the 14th Amendment. 
The decision resulted in efforts by many school systems to 
remove the imbalance by BUSING students. The Court’s de- 
cision had far-reaching effects, influencing CIVIL RIGHTS leg- 
islation and the civil-rights movement of the 1960s. 


Browne, Sir Thomas Sir Thomas Browne, b. Oct. 
19, 1605, d. Oct. 19, 1682, was an Anglican physician 
and a supreme prose stylist concerned with reconciling 
science and religion. Religio Medici (1643) is a delight- 
ful and sympathetic self-revelation. In Pseudodoxia Epi- 
demica (1646) he applied reason, authority, and personal 
observation to expose erroneous beliefs: for example, that 
salamanders live in fire, that ostriches digest iron, and 
that Aristotle drowned himself in the Euripus because he 
could not explain its tides. Hydriotaphia, or Urn Burial 
(1658) leads to an eloquent reflection on human vanity: 
“Tis all one to lie in St. Innocent’s churchyard, as in the 
sands of Egypt, ready to be anything in the ecstasy of 
being ever.” 


Brownian motion Brownian motion is an erratic, 
zigzag motion of microscopic particles. First observed in 
1827 by the English botanist Robert Brown, the KINETIC 
THEORY OF MATTER provided the first qualitative explanation 
of the phenomenon. The atoms or molecules that make 
up a liquid or gas are in constant thermal motion, and 
their distribution of velocity is determined by the temper- 
ature of the system. Each suspended particle collides 
with surrounding molecules, and each collision changes 
the particle’s velocity by a small amount. The net effect is 
an erratic, random motion of the particle through the flu- 
id. A quantitative theory of Brownian motion was devel- 
oped independently by Albert Einstein and Marian Smol- 
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uchowski in 1905-06; it accounts for the dependence of 
the effect on temperature, viscosity, and size. 


brownie In English and Scottish folklore, a brownie is 
a tiny, helpful Fairy. It is usually associated with houses, 
performing domestic chores while the occupants sleep. In 
many tales brownies display a mischievous streak when 
criticized and leave if rewarded with anything other than 
cream, milk, or bread. 

In the ScouTING movement the youngest age group of 
Girl Scouts and Girl Guides is the Brownies. 


Browning, Elizabeth Barrett Elizabeth Barrett, 
b. Durham, Mar. 6, 1806, was an English poet who mar- 
ried Robert BRowninG. Raised at Hope End, her parents’ 
country estate, Barrett was an avid reader and precocious 
writer. A riding accident at age 15 left her an invalid, and 
the death of her mother, Mary, and financial reverses of 
her father, Edward, forced the family to move to London 
in 1836. At 20 she published her first volume of poetry, 
An Essay on Mind, with Other Poems (1826), followed by 
Prometheus Bound (1833), The Seraphim, and other 
Poems (1838), and Poerns of E. Barrett (1844). 

One of the few new acquaintances allowed into her 
sitting room was the young poet Robert Browning. When 
they first met he was still unknown, but her reputation 
was established. Their fervent courtship (the subject of 
the modern play The Barretts of Wimpole Street, 1930) 
led to their marriage in 1846 and the Sonnets from the 
Portuguese (1850), perhaps her finest work. 

Shortly after their marriage, Elizabeth and Robert 
Browning left England for the Continent. They settled in 
Florence, where her fascination with Italian themes found 
expression in Casa Guidi Windows (1851), and her Auro- 
ra Leigh (1857), a blank-verse romance, became popu- 
lar. She died in Florence on June 30, 1861. Her Last 
Poems appeared posthumously in 1862. 


Elizabeth Barrett 
Browning, 19th-cen- 
tury English poet, is 
remembered largely 
for a single publica- 
tion, Sonnets from 
the Portuguese 
(1850), a collection 
of love poems 
dedicated to her 
husband, Robert 
Browning. 





Browning, John Moses John Moses Browning, b. 
Ogden, Utah, Jan. 21, 1855, d. Nov. 26, 1926, was un- 
surpassed as an inventor of small arms and automatic 
weapons. As a designer for the Winchester and Colt com- 
panies and for his own firm, he invented or improved fire- 
arms of almost every type. Browning received his first 
patent for a breech-loading single-shot rifle. His patents 
for repeating rifles, shotguns, and automatic pistols made 
him wealthy. The Browning automatic rifle (BAR), pistol, 
and machine gun became standard U.S. Army equipment. 


Browning, Robert Robert Browning ranks with 
TENNYSON as One of the greatest Victorian poets. Born in 
London on May 7, 1812, Browning derived from his par- 
ents a deep, if unconventional, religious sense and a love 
of books, music, and painting. His first published poem, 
Pauline (1833), influenced by Shelley, was a series of 
musings on poetic sensibility. Popular success long elud- 
ed him. Paracelsus (1835) was largely ignored; Strafford, 
a play, had a brief run at Covent Garden in 1837; Sor- 
dello (1840), a verse tale of medieval Italy, became a by- 
word for willful obscurity. Yet Browning was steadily im- 
proving his art, and a series of eight pamphlets, known as 
Bells and Pomegranates (1841-46), included several of 
the poems on which his later reputation was to rest, in- 
cluding “My Last Duchess,” “Soliloquy of the Spanish 
Cloister,” and “The Bishop Orders His Tomb at Saint 
Praxed’s Church.” 

After Browning married Elizabeth Barrett (see BRown- 
ING, ELIZABETH BARRETT) In 1846, they settled at Casa 
Guidi in Florence, where he composed the poems in Men 
and Women (1855), including “Childe Roland to the 
Dark Tower Came.” His sorrow at the death of his wife in 
1861 drove him back to England. Dramatis Personae 
(1864), containing “Caliban upon Setebos” and “A 
Death in the Desert,” showed his concern with 19th-cen- 
tury religious problems, but it was The Ring and the Book 
(1868-69) that finally established his reputation as a 
major poet. Considered by some modern critics to be the 


Robert Browning, 
whose earliest 
poems met with 
severe criticism, 
finally achieved 
fame as a master of 
dramatic monologue. 
Browning used this 
poetic device to 
explore the 
complexities of his 
characters. 
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most important long poem in Victorian literature, The 
Ring and the Book synthesizes Browning’s most abiding 
interests—the Italian scene, moral casuistry, and the 
complexity of human personality. 

In Balaustion’s Adventure (1871) and Aristophanes’ 
Apology (1875) Browning explored classical literature, 
and in Red Cotton Night-Cap Country (1873) and The 
Inn-Album (1875) he developed his concern with crimi- 
nal psychology. The two Dramatic Idyls (1879, 1880) re- 
vealed again what was best and worst in Browning—a 
compressed, sometimes contorted style and an erudition 
that could alternately fascinate and bewilder. Aso/lando, 
his last volume of poetry, was published on the day of his 
death in Venice on Dec. 12, 1889. He was interred in 
Poets’ Corner, Westminster Abbey. 


Browning, Tod The American film director Tod 
Browning, b. Louisville, Ky., July 12, 1882, d. Oct. 6, 
1962, is considered the creator of the classic horror film. 
He began his professional career as a vaudeville comedi- 
an, joined Biograph film studios as an actor (1912), and 
was assistant director and writer on D. W. Griffith’s /nto/- 
erance (1916). His best films include The Unholy Three 
(1925), which brought stardom to actor Lon Chaney; 
Dracula (1931), in which Bela Lugosi played the vampire 
count; and the critically acclaimed Freaks (1932). 
Browning’s serious approach to the horror film made him 
one of the most respected directors of that genre. 


Brownmiller, Susan Susan Brownmiller, b. Brook- 
lyn, N.Y., Feb. 15, 1935, is an American feminist and 
Journalist whose 1975 study Against Our Will: Men, 
Women, and Rape was received as a comprehensive and 
illuminating treatment of the subject. Her thesis is that 
rape, or its threat, is a widespread social mechanism used 
by men to control women. Brownmiller published Femi- 
ninity, an analysis of the conventional standards by which 
women are judged, in 1984. 


Brownsville Brownsville (1990 pop., 98,962) is the 
seat of Cameron County and the southernmost city in 
Texas, located on the Rio Grande opposite Matamoros, 
Mexico. A port with a deepwater channel to the Gulf of 
Mexico, Brownsville has a shrimp fleet and is the pro- 
cessing and shipping center of a rich citrus-growing area. 
lt also has many industries based on oil and natural gas. 
Its warm climate and deep-sea fishing attract vacationers. 
The city grew around Fort Brown, the establishment of 
which (1846) helped provoke the Mexican War. The area 
was the scene of early Mexican War battles and of one of 
the last battles of the Civil War. 


Brownsville Raid The Brownsville Raid took place 
near Fort Brown, Brownsville, Tex., on Aug. 13, 1906, 
when a group of armed men fired into homes and stores 
located near the fort, killing one man. The episode was 
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blamed on black soldiers garrisoned there, but no proof 
was ever established. Nevertheless, President Theodore 
Roosevelt ordered discharged “without honor” 167 black 
soldiers who had been stationed at Fort Brown. In 1972 
the U.S. Army officially admitted Roosevelt’s injustice by 
changing the discharges to honorable. 


Brubeck, Dave Pianist David Warren Brubeck, b. 
Concord, Calif., Dec. 6, 1920, led a popular jazz quartet 
in the 1950s and ’60s. A student of Darius Milhaud and 
Arnold Schoenberg, Brubeck composes in a harmonically 
complex style and uncommon time signatures. His works 
include more than 250 songs, cantatas, oratorios, and 
symphonic pieces, some of them featuring a jazz quartet 
with orchestra. Brubeck’s recordings include Jazz /mpres- 
sions of Japan (1964), Adventures in Time (1971), Sum- 
mit Session (1971), and Quartet 25th Anniversary (1976). 


Bruce, James James Bruce, b. Dec. 14, 1730, d. 
Apr. 27, 1794, was a British traveler, who in 1770, after 
a treacherous journey, reached Lake Tana, source of the 
Blue Nile. His 5-year journey, from 1768, took him 
through Egypt and Ethiopia to Lake Tana, which he mis- 
takenly thought to be the main source of the Nile. His 
Travels to Discover the Source of the Nile (1790) is a 
classic of travel literature. 


Bruce, Lenny Lenny Bruce was the stage name of 
Leonard Alfred Schneider, b. Minneola, N.Y., Oct. 13, 
1926, a nightclub performer and comedian who reached 
his peak of popularity in the early 1960s. His stinging, 
uninhibited comedy was particularly aimed at contempo- 
rary mores. Delivered in a staccato fashion, his stand-up 
routines included vulgar jokes and sexually explicit obser- 
vations, resulting in Bruce’s 1964 criminal conviction for 
giving an obscene performance. He died on Aug. 3, 
1966, of a drug overdose. The play Lenny (1971; film, 
1974), by Julian Barry, was based on Bruce’s life. 


Bruce, Robert see Rosert |, KING oF SCOTLAND 


Bruce, Stanley Melbourne, 1st Viscount of 
Melbourne Stanley Bruce, b. Apr. 15, 1883, d. Aug. 
25, 1967, was the first Australian to sit in the British 
House of Lords. Entering the Australian Parliament in 
1918, he was federal treasurer from 1921 to 1923, when 
he succeeded William Morris HUGHES as leader of the 
Nationalist, or Liberal-Country party, coalition govern- 
ment. Prime minister until 1929, Bruce fostered scientif- 
ic research and economic development, passed unem- 
ployment-insurance and public-health legislation, and 
extended the national railways. From 1933 to 1945, he 
was high commissioner in Britain, serving as Australia’s 
representative in the British war cabinet during World War 
Il. In 1947, Bruce chaired the World Food Council and 
was Created a viscount. 
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brucellosis [broo-suh-loh’-sis] Brucellosis is primari- 
ly an infectious disease of animals, including domesticat- 
ed species. Caused by any of several forms of Brucella 
bacteria, it is also known as Cyprus, Malta, Mediterra- 
nean, or Rio Grande fever or Bang’s disease. Humans who 
handle or drink the milk of infected animals can catch 
the disease, which is then called undulant fever. In ani- 
mals the disease is hard to control and can cause sterility 
and abortions. It is dealt with by slaughter but also, in 
cattle, by vaccination of calves. Brucellosis in humans is 
rarely fatal but often chronic, causing chills, fever, weight 
loss, joint and muscle pains, and an enlarged spleen. Se- 
rious complications such as encephalitis and meningitis 
may also arise. Treatment is with a combination of tetra- 
cycline and streptomycin. 


Bruch, Max [brook] Max Christian Friedrich Bruch, b. 
Jan. 6, 1838, d. Oct. 2, 1920, was a prominent late ro- 
mantic German composer. After training under Ferdinand 
Hiller and Carl Reinecke, among others, Bruch led an 
itinerant musical life as a teacher and conductor until 
1892, when he became head of composition at the music 
conservatory in Berlin. His music adheres to the German 
romantic aesthetic of the late 19th century. Although his 
oratorios were once celebrated, he is now known mostly 
for the Violin Concerto in G Minor (op. 26), the Scottish 
Fantasy for violin and orchestra (op. 46), and the Ko/ 
Nidre/ for cello and orchestra (op. 47). 


Brucke, Die ([bruek-e, dee] Die Briicke (“The 
Bridge”), a German expressionist art movement, was 
founded in Dresden, Germany, in 1905 by Erich HECKEL, 
Ernst Ludwig KIRCHNER, Karl SCHMIDT-ROTTLUFF, and Fritz 


Ernst Ludwig 
Kirchner's A Group of 
Artists (1926-27) 
portrays some of the 
most important 
members of the 
expressionist group 
Die Brticke. The 
artists (left to right) 
are Otto Muller, 
Kirchner, Erich 
Heckel, and Kari 
Schmidt-Rottluff. 
(Wallraf-Richartz 
Museum, Cologne.) 





Bleyl. They were later joined by Max PecHsTEIN, Otto 
Muller, Axel Gallén-Kallela, and Cuno Amiet, and, briefly 
(1906-07), by Emil NoLbe. Their goal was the renewal of 
German art and a renaissance of German cultural life. In 
order to educate the public to new art forms, they mount- 
ed exhibitions and sent subscribers yearly portfolios of 
their prints. 

Their first exhibition (1906) was accompanied by a 
manifesto calling on all future-minded artists to unite. 
They fashioned themselves after a medieval guild, at first 
living and working communally. By 1911 most of the 
members had moved to Berlin. 

The expressionistic style of the Die Bricke artists is 
characterized by dynamic, animated brushwork, vibrant 
color, and emotionally distorted forms and spaces. They 
sought to evoke an emotional and psychological reality 
behind surface appearance. They excelled in woodcut 
printmaking, incorporating the angular forms of Oceanic 
and African art for heightened emotional impact. (See 
EXPRESSIONISM.) 

The dissolution of the group in 1913 was the result of 
protest over Kirchner’s controversial history of the organi- 
zation, Chronicle of the Brticke. An art collection and 
historical archive of the movement is housed in the 
Brücke Museum, Berlin. 


Bruckner, Anton [bruk’-nur, ahn’-tohn] The Austri- 
an composer Josef Anton Bruckner, b. Sept. 4, 1824, is 
famous for his nine monumental symphonies in the tra- 
dition of Beethoven—classic in form, richly romantic in 
harmony and orchestration. 

The most important influence on Bruckner’s early 
years was the magnificent baroque monastery of Saint 
Florian, where he was first a chorister and student and 
later a teacher and organist. Discovering the music of 
Wagner caused Bruckner’s breakthrough to full musical 
maturity—symbolized by his Mass in D Minor (1864). 
The Mass in E Minor and the First Symphony followed 
(1866). His third and last great Mass, the Mass in F Mi- 
nor, was completed in 1868 in gratitude for his recovery 
from a nervous breakdown. His one important chamber 
work is a String quintet. 


The Austrian 
composer Anton 
Bruckner was first 
recognized for his 
masterful organ 
improvisations. 
Although his sym- 
phonies and masses 
earned him only a 
small following during 
the late 19th century, 
they are widely 
appreciated today. 
(Ferry Bératon, 1889; 
Art History 

Museum, Vienna.) 
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Hunters in the Snow (1565), by the Flemish painter Peter Bruegel the Elder, is one of a series of paintings representing the months of the 
year. Ina solemn January landscape, a band of hunters and their dogs trudge wearily home. (Kunsthistorisches Museum, Vienna.) 


In 1868, Bruckner became professor of thorough 
bass, counterpoint, and organ at the Vienna Conservatory. 
His symphonies were often viciously attacked by the Vi- 
ennese critics. His self-confidence shaken, he revised his 
symphonies many times (some went through as many as 
three versions) and even allowed his pupils to make 
changes in them. He carefully kept his original manu- 
scripts for posterity, however, and today performances of 
his symphonies are based on his authentic scores. The 
first versions of the symphonies were completed as fol- 
lows: no. 1 in C Minor, 1865-66; no. 2 in C Minor, 
1871~72; no. 3 in D Minor (dedicated to Wagner), 
1873-74; no. 4 in E-flat Major, 1874; no. 5 in B-flat 
Major, 1875~76; no. 6 in A Major, 1879-81; no. 7 in E 
Major, 1881-83; no. 8 in C Minor, 1884-87; and no. 9 
in D Minor (dedicated to God), begun in 1891. Bruckner 
died on the afternoon of Oct. 11, 1896, after a morning 
spent working on his Ninth Symphony. (Only the first 
three movements were completed; his mighty “Te Deum” 
for chorus and orchestra is sometimes performed as a fi- 
nale.) At his own request, he was buried under the organ 
in Saint Florian. 


Bruegel (family) [broy’-guhl] The Bruegel family of 
Flemish painters was among the most notable families of 
professional artists. Peter Bruegel the Elder, c.1525- 
1569, is now considered the most important Northern 
painter of the mid-16th century. He established the inde- 
pendence of landscape and genre subjects (scenes of ev- 
eryday life) from traditional figural painting (see GENRE 
PAINTING; LANDSCAPE PAINTING). Little is known about Brue- 
gel’s life or beliefs. He probably viewed organized religion 
as an obstacle between man and God; his Parable of the 
Blind, also known as The Blind Leading the Blind (1568; 
Museo Nazionale di Capodimonte, Naples) may be inter- 
preted as illustrating this idea. 

Bruegel’s painting style changed considerably during 
the short span of his career. His early works (until 
c.1562) are characterized by a multiplicity of small ele- 
ments, an overall composition, and a bird’s-eye perspec- 
tive. A typical example is Netherlandish Proverbs (1559; 
Staatliche Museum, Berlin). Here, as in so many of his 
paintings, Bruegel satirizes the folly and sinfulness of hu- 
mankind. 
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Two religious paintings, the Suicide of Saul (1562) 
and the Conversion of St. Paul (1567; both Kunsthisto- 
risches Museum, Vienna), exemplify the changes that 
took place in Bruegel’s style during the mid-1560s. 
These two paintings also show Bruegel’s practice of de- 
picting religious subjects as contemporary events. After 
c.1562, Bruegel’s compositions were increasingly con- 
centrated and were often organized along diagonals; the 
main action was presented at eye level. 

During the last years of his life Bruegel usually painted 
figures that appear more monumental in scale and closer to 
the viewer. As in The Blind Leading the Blind, he steadily 
reduced his cast of characters to a minimum in order to 
concentrate the composition on the essentials of the story. 

Two of Peter Bruegel’s children were painters. Peter 
(“Hell”) Bruegel the Younger, 1564-1638, frequently 
imitated his father’s works. Jan | (“Velvet”) Bruegel the 
Elder, 1568-1625, the more talented of the two sons, 
was court painter to the regents of the Southern Nether- 
lands after 1610. Jan | favored a miniaturistic style. His 
landscapes, such as Outskirts of a Village (1597; State 
Art Collections, Kassel), differ considerably from the pan- 
oramic “world views” of his father; their mood, like their 
Spaces, iS more intimate. In his life-size flower paintings, 
such as Flowers in a Blue Vase (Kunsthistorisches Muse- 
um, Vienna), Jan | created an encyclopedic arrangement 
of the many individual flowers he studied from life. In his 
allegorical and religious paintings, such as Paradise 
(c.1620; Mauritshuis, The Hague), he occasionally col- 
laborated with Peter Paul RUBENS and other painters. 

Three of the next generation were painters: Peter III 
(1589-c. 1634), son of Peter the Younger; and Ambrosius 
(1617-75) and Jan the Younger (1601-78), both sons of 
Jan |. Each imitated the work of his father. Five sons of Jan 
the Younger were artists: Jan Peter, Abraham, Filips, Fer- 
dinand, and Jan Baptist. Abraham (1631-90), a still-life 
painter, was the most talented. None of these members of 
the family attained the artistic stature of Peter the Elder. 

See also: FLEMISH ART AND ARCHITECTURE. 


Bruges [broozh] Bruges (Flemish: Brugge) is the capi- 
tal of West Flanders province in northwestern Belgium. It 
lies 16 km (10 mi) from the North Sea on the flat, alluvial 
northern plain. The name is derived from a Roman bridge 
that crossed one of the many streams of this region. The 
city has a population of 117,857 (1988 est.). The old 
section of Bruges has twisting streets and a large market 
square, which is dominated by a late medieval belfry and 
a market hall. The old city is enclosed by canals. 

Bruges rose to prosperity during the 12th century as 
the chief port and one of the most important textile cen- 
ters in Flanders. It was also a hub of the English and 
Scandinavian trade. Its decline was initiated by the in- 
creasing difficulty of navigating the Zwin River, which 
linked it with the sea, and by civil strife. In the 16th cen- 
tury its place as a trade center was taken by Antwerp. 

Bruges revived as a port in the 19th century, when a 


canal was cut to the sea at Zeebrugge. Manufacturing 
subsequently increased. But Bruges depends primarily on 
tourists attracted by the city’s famous Beguinage, a re- 
treat for nuns, and its fine collections of Flemish art. 
Much of the medieval city has been preserved. 


Bruhn, Erik [broon] Erik Bruhn, b. Copenhagen, Oct. 
3, 1928, d. Apr. 1, 1986, was one of the great danseurs 
nobles of his generation, noted for his pure technique and 
dramatic depth. His career began with the Royal Danish 
Ballet in 1947, and he soon began appearing interna- 
tionally, notably with American Ballet Theatre. Bruhn’s 
portrayals of James in August Bournonville’s La Sy/phide, 
of Don José in Roland Petits Carmen, and of Jean in 
Birgit Cullberg’s Miss Julie are celebrated. His own cho- 
reography included Romeo and Juliet, a pas de deux 
danced with his frequent partner Carla Fracci. Bruhn 
served (1967-7 1) as director of the Royal Swedish Ballet. 


Bralé, Etienne [brue’-lay] The French explorer Éti- 
enne Brdlé, b. c.1592, was probably the first European to 
see the Great Lakes. He went to Canada in 1608 with 
Samuel de CHAMPLAIN, who sent him westward in 1610. 
sometime in the following four years Brdlé apparently 
discovered Lake Huron. In 1615, Brûlé followed the Sus- 
quehanna River to Chesapeake Bay, and during the early 
1620s he probably discovered Lakes Superior and Erie. 
He betrayed Champlain in 1629, guiding an English fleet 
up the St. Lawrence River to capture Quebec. From 
1629, Brûlé lived with Huron Indians, who killed him in 
1632 


Brummell, Beau [bruhm’-uhl] George Bryan Brum- 
mell, b. June 7, 1778, d. Mar. 30, 1840, was an English 
dandy popularly known as Beau Brummell. A friend of the 
prince regent (later George IV), he was the arbiter of En- 
glish clothing fashions in the early 1800s, popularizing 
trousers and elaborate cravats. His sharp wit eventually 
alienated his patron, and Brummell fled to France in 
1816 to avoid paying gambling debts. He died in an in- 
sane asylum. 


Brundage, Avery [bruhn’-dij] Avery Brundage, b. 
Detroit, Sept. 28, 1887, d. May 8, 1975, was a leader in 
American and international amateur sports and served as 
vice-president (1945-52) and president (1952-72) of 
the International Olympic Committee. He was also a suc- 
cessful Chicago businessman and a collector of Oriental 
art. Brundage’s interest in international sports began with 
his participation in the decathlon at the 1912 Olympic 
Games. He was also the U.S. all-around track champion 
three times. A defender of amateurism, the often contro- 
versial Brundage was president of the Amateur Athletic 
Union for 7 terms and chairman of the U.S. Olympic 
Committee for 24 years. 
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NEGARA BRUNEI DARUSSALAM 


Land: Area: 5,765 km* (2,226 mi‘). Capital and largest 
city: Bandar Seri Begawan (Brunei Town; 1988 est. pop., 
52-300). 


People: Population (1990 est.): 372,108. Density: 65 
persons per km* (167 per mi’). Distribution (1989): 59% 
urban, 41% rural. Official language: Malay. Major reli- 
gions: Islam (official), Buddhism, animism, Christianity. 


Government: Type: constitutional sultanate. Political 
subdivisions: 4 districts. 


Economy: GDP (1989 est.): $3.3 billion; $9,600 per 
capita. Labor distribution (1988): agriculture and fish- 
ing—5%; manufacturing (1986)—8.6%; commerce and 
services—25%; construction—19%; government and 
public authorities (1986)—40%. Foreign trade (1987): 
imports—$650 million; exports—$2.3 billion. Currency: 
1 Brunei dollar = 100 sen. 


Education and Health: Literacy (1984): 80% of adult 
population. Universities (1989): 1. Hospital beds (1986): 
876. Physicians (1986): 171. Life expectancy (1990): 
women—//; men—/74. Infant mortality (1990): 10 per 
1,000 live births. 


Brundtland, Gro Harlem Norway’s first woman 
prime minister, Gro Harlem Brundtland, b. Apr. 20, 1939, 
served as environment minister from 1974 to 1979. After 
becoming Labor party leader, she was premier from Febru- 
ary to October 1981, and from 1986 to 1989, returning to 
head a third government in November 1990. 


Brunei [broo’-ny] Brunei, a small Islamic sultanate on 
the northwest coast of Borneo, is surrounded by the Ma- 
laysian state of SARAWAK. The center of a commercial em- 
pire before the 15th century, it was under British protec- 
tion from 1888 to 1984. 

The country is divided into two enclaves by the disputed 
Limbang River watershed, which Brunei has unsuccess- 
fully attempted to recover from Malaysia. Most of the land 
iS covered by tropical forests. Only 5% is cultivated, and 
Brunei must import food. The petroleum and natural-gas 
industry, concentrated along the northwest coast and off- 
shore, accounts for 85% of the gross domestic product. 
At current rates of production, proven petroleum reserves 
should last until 2014, natural gas until 2022. The pop- 
ulation is 68.8% Malay, 5% other indigenous groups, 
18.3% Chinese, and 7.9% Indian and others. Malays are 
concentrated in public services, while Chinese dominate 
commerce. Malays and indigenous natives are citizens; 
most Chinese are stateless. New stringent naturalization 
laws permit very few permanent residents to become citi- 
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zens, and 25-40% of the labor force consists of tempo- 
rary immigrant workers. Petroleum has given Brunei a 
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high per capita income; citizens pay no income tax and 
enjoy free education, health care, and other benefits. 


History and Government 


Brunei may have existed as a commercial center as early 
as the 6th century. It emerged as a powerful independent 
Sultanate after its ruler converted to Islam in the 15th 
century, collecting tribute from northern Borneo and the 
southern Philippines. After Malacca fell to the Portuguese 
in 1511, Brunei flourished as the most powerful Muslim 
State in Southeast Asia until the 17th century, when its 
power waned and it lost much of its territory. To avoid com- 
plete extinction as a state, it sought and received British 
protection in 1888. Japanese occupation during World War 
Il was followed by renewed British protection. Brunei re- 
jected an invitation to join the newly created Federation of 
Malaysia in 1964. Relations with Malaysia were strained 
but improved after Brunei became independent in January 
1984. The current sultan heads a government composed 
mostly of family members and technocrats. 


Brunel (family) [broo-nel’] Two Brunels, father and 
son, were engineers, designers, and builders, both in Eu- 
rope and America, during the 19th century. Marc Isam- 
bard Brunel, b. France, Apr. 25, 1769, d. London, Dec. 
12, 1849, was a Royalist exile from the French Revolu- 
tion who fled to America in 1793. After practicing as an 
architect and a canal designer, he became New York 
City’s chief engineer. In 1799 he moved to England, 
where he made important contributions In SHIPBUILDING 
and textile production. His most enduring work was the 
construction of the first Thames TUNNEL (1824-43), for 
which he invented an iron shield that reduced the risk of 
water breakthroughs. 

His son, Isambard Kingdom Brunel, b. Portsmouth, 
England, Apr. 9, 1806, d. Sept. 15, 1859, designed 
many bridges, tunnels, and viaducts and used com- 
pressed-air CAISSONS to sink bridge foundations into deep 
riverbeds. He was also a railroad builder and the designer 
and builder of three oceangoing SHIPS: the paddle-steam- 
er Great Western (1838), the screw-driven steamship 
Great Britain (1845), and the GREAT EASTERN (1858). 


Brunelleschi, Filippo [broo-nel-les’-kee, fee-leep’- 
poh] Filippo Brunelleschi, b. 1377, d. Apr. 15, 1446, 
was one of the earliest and greatest architects of the 
Florentine Renaissance. In 1419 he received a major 
commission for the Ospedale degli Innocenti (Foundling 
Hospital); in 1421 he began work on the vast dome of 
Florence’s cathedral, left unfinished in the 14th century 
because of seemingly insoluble structural problems; and 
in 1421 he began work on the church of San Lorenzo. 
These buildings, which took years to complete, mark the 
beginning of the Renaissance, the dome of the cathedral 
for its technical innovations, the other buildings for their 


The Pazzi Chapel, de- 
signed by the early 
Florentine Renais- 
sance architect Filip- 
po Brunelleschi, was 
commissioned about 
1429 by the Pazzi 
family to be a chapter 
house for the monas- 
tic church of Santa 
Croce in Florence. 
The chapel, begun 
about 1442, is noted 
for its subtle propor- 
tions and classical 
decoration. 


style, in which the details of classical architecture—col- 
umns, arches, and pilasters—are each distinctly and visi- 
bly in proportion with all other elements. This system of 
harmonious proportions is the basis of most Renaissance 
architecture. 

In 1434, Brunelleschi started work on the first cen- 
trally planned church of the Renaissance, Santa Maria 
degli Angeli; in 1436 the church of Santo Spirito was be- 
gun; and in the 1440s, the construction got underway on 
the elegant Pazzi Chapel in Santa Croce. Each building is 
a further refinement of his style, the internal order and 
modular planning successively more consistent and more 
tightly organized. 

Sometime between 1417 and 1420, Brunelleschi 
painted two panels demonstrating new schemes of per- 
spective, techniques he may have discovered in his 
painstaking architectural studies of actual buildings. 
These schemes established the form of all subsequent 
perspective painting in the Renaissance. 


Brunhild [broon’-hilt] In Norse mythology, Brunhild 
(also Bruinnehilde) was the leader of the VALKyRIES. For 
Sparing the lives of Siegmund and Sieglinde, the parents 
of the hero SiEGFRIED, Odin punished Brunhild by putting 
her to sleep surrounded by a ring of fire. Siegfried rode 
through the fire to win her love, but under the influence 
of a magic potion that made him forget Brunhild, he mar- 
ried Gudrun. Later, he returned in disguise to win Brun- 
hild for Gunther, Gudrun’s brother. Believing Siegfried 
had forsaken her, Brunhild married Gunther, but when 
she discovered the deception she had Siegfried murdered 
and then killed herself on his funeral pyre. 


Bruning, Heinrich [brue’-ning] Heinrich Brüning, b. 
Nov. 26, 1885, d. Mar. 30, 1970, was chancellor of 
Germany (1930-32) preceding the Nazi assumption of 
power. A financial expert and leader of the Roman Catho- 
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lic Center party, Brüning proposed a program of tax in- 
creases and budget cuts to counter the economic depres- 
sion. This conservative program was defeated in the Reich- 
stag, but Brüning continued to govern under emergency 
powers. Although these powers were constitutional, their 
use marked the breakdown of parliamentary government. 

As the economic crisis worsened and political polar- 
ization increased, Brüning was replaced (May 30, 1932) 
by Franz von Papen. Brüning left Germany in 1933 and 
spent much of the rest of his life in the United States, 
where he taught (1939-52) at Harvard University. 


Brunner, Emil A Swiss Protestant, Heinrich Emil 
Brunner, b. Dec. 23, 1889, d. Apr. 6, 1966, was one of 
the best known of the neoorthodox theologians, who re- 
jected 19th-century liberal theology. After serving as a 
pastor he was appointed (1924) professor of theology at 
Zurich. Like other neoorthodox theologians, Brunner in- 
sisted on the primacy of revelation, but he also accorded 
reason a limited role in knowledge of God, and this partial 
acceptance of natural theology brought him into sharp 
conflict with Karl BARTH. Influenced by Martin BUBER, 
Brunner understood revelation as a personal encounter. 


Bruno, Giordano Giordano Bruno, b. 1548, d. Feb. 
17, 1600, is perhaps the best-known philosopher of the 
Italian Renaissance. Ordained a Dominican priest in 
1575, he was accused of heresy and in 1576 left his or- 
der. He taught at Toulouse and then at Oxford. He went 
back to Venice, where in 1592 he was imprisoned by the 
Inquisition. Refusing to recant, he was burned as a here- 
tic. In his De umbris idearum (On Shadows of Ideas), 
Bruno pictured nature in all its multiplicity descending 
from divine unity to matter and darkness. He rejected 
both the geocentric and anthropocentric universe, believ- 
ing that the Earth and human individuals are ultimately 
accidents of a single living world-substance. 


Brunswick A historic duchy and province in north- 
western Germany, Brunswick (German: Braunschweig) is 
now incorporated into Lower Saxony, a German state. The 
region occupies a transition zone between the fertile 
North German Plain in the north and the Harz Mountains 
in the south. Its major cities include BRAUNSCHWEIG and 
Wolfsburg, the location of the main Volkswagen plant in 
Germany. 

Brunswick was constituted as a duchy in the 13th 
century, but it was later repeatedly divided among 
branches of the ruling WeLF family. One of its subdivi- 
sions became the electorate of HANoverR. In 1918, Brun- 
swick became a state of the German (Weimar) Republic, 
and in 1946 it was incorporated into Lower Saxony. 


Brusilov, Aleksei Alekseyevich [broo-see-lawf] 
As commander (1915-16) of the Russian Southwestern 


Front during World War |, Aleksei Alekseyevich Brusilov, 
b. Aug. 19 (N.S.), 1853, d. Mar. 17, 1926, achieved a 
spectacular breakthrough against Austro-German forces. 
The Brusilov Offensive (June-September 1916) shattered 
the Austrian army, but the high Russian casualties also 
weakened the tsarist government. Supreme Russian com- 
mander in 1917, Brusilov sustained wounds in the Bol- 
Shevik Revolution of that year but served in the Soviet 
army until 1924. 


Brussels Brussels (Flemish; Brussel; French: Brux- 
elles) is the capital of Belgium and of Brabant province. 
Greater Brussels is by far the country’s largest metropoli- 
tan area, with a population of 970,346 (1988 est.). 
Brussels is located in the center of the country, about 40 
km (25 mi) south of Antwerp. The Willebroek Canal has 
been cut from the city to the Scheldt, permitting water- 
borne transportation to Antwerp. Southward, the Charleroi 
Canal connects Brussels to the Meuse River. 

Brussels is mainly a French-speaking city, but it lies 
within the predominantly Flemish region of: Belgium. 
Thus it is at the center of a long-standing struggle be- 
tween the two linguistic communities of Belgium. In 
1970 the Free University of Brussels (founded 1834) di- 
vided into two independent institutions, one French- 
speaking, the other Flemish. 

Contemporary City. Within the old city in the Senne 
River valley lies the Grande Place, or Great Square, noted 
for its 15th-century town hall and gabled 1/7th-century 
guild houses. The upper town lies on higher ground to the 
east and is, like the old city, within the line of the former 
city walls. It contains the Gothic Cathedral of Saint Mich- 
el and Sainte Gudule, the Royal Palace, the Palace of 
Justice, and the Palace of the Nation, where the Belgian 
legislature meets. 

During the 19th century, Brussels expanded far be- 
yond the line of its ancient walls. The metropolitan area 
now covers about 162 km* (63 mi*); its 19 separate 
communes were merged in 1970 but still retain their 
separate identities. Brussels is the chief manufacturing 
center of Belgium. Industries include engineering, chem- 
ical and paper manufacture, and food processing. The 
major industrial quarters lie to the north along the Senne 
River valley. Brussels is the hub of Belgium’s road and 
railroad network and has one of Europe’s most important 
airports. The government has long been a major employer 
in Brussels. The city is also the headquarters of the Euro- 
pean Economic Community (Common Market) and NATO. 

History. Brussels developed in the early Middle Ages 
around a castle beside the marshes of the Senne River 
valley, and its early name, Bruoc-sella, means “marshy 
settlement.” By the 11th century it had become a small, 
walled town, which grew to be a center of the cloth in- 
dustry and the seat of the dukes of Brabant. An illustrious 
period in Brussels’s history began in 1430, when Brabant 
became a possession of the dukes of Burgundy. The city’s 
wealth and importance declined in the 16th century, 
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when it became the capital of the Spanish Netherlands. It 
was partially destroyed by war in 1695, after which the 
upper town was replanned. The modern growth of Brus- 
sels dates from its establishment in 1830 as the capital 
of an independent Belgian state. 


Brussels griffon The Brussels griffon is a toy breed 
of dog. Its short muzzle, large, dark eyes, and long face 
hair give it a striking expression. It stands about 20 cm (8 
in) at the shoulder and weighs 3.5-4.5 kg (8-10 Ib). The 
large, domed head has high-set, semierect ears that may 
be cropped; the erect tail is docked to about a third of its 
length for shows. The thickset body has either a hard, 
wiry coat or a smooth one. The color may be reddish 
brown, black and reddish brown mixed, black with red- 
dish brown markings, or solid black; the last is not per- 
mitted in smooth-coated dogs by official kennel clubs. 

The breed originated in the 17th century from crosses 
between the affenpinscher and the Belgian street dog. 
Later the pug and the ruby spaniel were introduced, and 
the accepted standard for the breed was established in the 
late 19th century. Although generally obedient and easily 
managed, the Brussels griffon can be stubborn on the leash 
and may be difficult to train without persistent effort. 


brussels sprouts Brussels sprouts, Brassica olera- 
cea, vegetables belonging to the mustard family, Crucif- 
erae, are closely related to cabbage, cauliflower, collards, 
broccoli, and kohlrabi. Brussels sprouts are grown for the 
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numerous edible axillary buds on each plant. They are so 
named because they were first grown in quantity near 
Brussels, Belgium, during the 16th century. 

The plant is biennial, producing an upright stout stem 
bearing many long petioled, round, waxy leaves and vege- 
tative buds (the sprouts) in the leaf axils in the first year. 
Conspicuous yellow flowers are produced in the second 
year. 

U.S. commercial production is limited to the mid- 
coastal area of California and some areas of New York 
State. Production is extensive in Western Europe. 


Brustein, Robert The American theater critic and 
educator Robert Brustein, b. New York City, Apr. 21, 
1927, was dean of the Yale Drama School and founder 
and artistic director of the Yale Repertory Theatre from 
1966 to 1978, during which time Yale became one of 
the foremost theater training schools in the United States. 
Since 1979, Brustein has been director of the Loeb Drama 
Center at Harvard University, where he founded and directs 
the American Repertory Theatre Company. 


brutalism  Brutalism, or new brutalism, was an avant- 
garde movement in modern architecture, in part growing 
out of the later work of LE CORBUSIER, that received its 
name in the early 1950s and gained wide acceptance in 
the 1960s. It is usually characterized by a preference for 
Strong contrasts of simple shapes, a “puritanical” expo- 
Sure of concrete as a building material, and expression of 
Structural systems on the exteriors of buildings. It is par- 
ticularly identified with the wife-husband team of Alison 
and Peter SMITHSON. 


Brutus, Marcus Junius Marcus Junius Brutus, b. 
c.85 Bc, achieved fame as one of the chief assassins of 
Julius CAESAR. As a young man he accompanied Cato the 
Younger to Cyprus in 58 and served Appius Claudius Pul- 
cher as quaestor in Cilicia in 53 Bc. 

Although Brutus supported Pompey THE GREAT, Caesar 
pardoned him after Pompey’s defeat and treated him 


well. He became governor of Cisalpine Gaul in 46 and a 
praetor in 44. Nonetheless, Brutus joined the conspiracy 
against Caesar. Disappointed by events after the assassi- 
nation, he joined forces with Gaius Cassius LONGINUS to 
meet Mark Antony and Octavian (later Emperor AuGus- 
TUS) at PHILIPPI. Defeated there, Brutus committed sui- 
cide in November 42 Bc. 

Brutus had a genuine appreciation of philosophy and 
was a sincere patriot within the narrow limits of the aris- 
tocratic republican tradition. He opposed the assassina- 
tion of anyone but Caesar and hoped for the restoration of 
the republic without further violence. Unfortunately, he 
little understood the situation. 


Bryan, William Jennings A U.S. congressman, 
three-time Democratic presidential nominee, and secre- 
tary of state, William Jennings Bryan was a major force in 
American politics for three decades. Bryan was born on 
Mar. 19, 1860, in Salem, Ill. He studied law and later 
moved to Lincoln, Nebr., in 1887. Elected to Congress in 
1890 and reelected in 1892, he argued for inflationary 
policies, including FREE SILVER, and fought a losing battle 
against repeal (1893) of the Sherman Silver Purchase Act. 

Failing in a bid for a U.S. Senate seat in 1894, Bryan 
became editor of the Omaha World-Herald and continued 
to reach a wide audience as a speaker at political gather- 
ings and Chautauqua meetings. By 1896 his party was 
bitterly divided between gold Democrats, led by Grover 
CLEVELAND, and free-silver advocates. The silverites con- 
trolled the party’s 1896 convention, and Bryan, confirm- 
ing his position as free silver’s champion through his dra- 
matic “Cross of Gold” speech, was nominated for presi- 
dent. After an active campaign, he lost. 

When nominated for president again in 1900, Bryan 
insisted on a platform endorsing free silver but emphasized 
imperialism as a more important issue. He attacked the 
administration of incumbent William McKINLey for having 
fought the Spanish-American War (1898) and acquiring 


William Jennings 
Bryan, shown holding 
a baby during a politi- 
cal campaign, was 
three times the Dem- 
ocratic nominee for 
the U.S. presidency, 
but he never won. A 
charismatic speaker, 
he championed the 
Free Silver move- 
ment. Bryan Is also 
remembered for his 
role as prosecution 
counsel in the 1925 
“Monkey Trial.” 





344 BRYANT, BEAR 


the Philippines. Defeated, Bryan nevertheless retained his 
hold on rank-and-file Democrats. !n 1908 he won this 
nomination for a third time but again lost the election. 

In 1912, Woodrow WILSON, whom Bryan had support- 
ed at the Democratic convention, won the presidential 
election and named Bryan secretary of state. Bryan sup- 
ported Wilson’s Mexican intervention (1914), but, prefer- 
ring peaceful diplomacy, he persuaded 30 nations to sign 
treaties that committed them to arbitration of interna- 
tional disputes. When World War |! broke out in Europe in 
1914, Bryan advocated strict neutrality, including re- 
Strictions against American travel on belligerent vessels 
and the prohibition of loans to Britain and France. These 
views placed him at odds with the administration, and he 
resigned (June 1915) during the LUSITANIA crisis. 

Bryan was closely identified with traditionalism, par- 
ticularly with fundamentalist Christianity. In 1924 he 
drafted legislation to prevent the teaching of Darwinist 
evolutionary theory in Florida’s public schools, and in 
1925 he served as a prosecution lawyer in the Scopes 
TRIAL, a Tennessee case involving a similar law. Taking 
the stand in defense of the Bible’s authority, Bryan was 
Subjected to a devastating cross-examination by the de- 
fense attorney, Clarence S. DARRow. Bryan won the case, 
but he died less than a week later, on July 26, 1925. 


Bryant, Bear Paul William “Bear” Bryant, b. Kings- 
land, Ark., Sept. 11, 1913, d. Jan. 26, 1983, was by pop- 
ular and professional! consensus the greatest American 
college football coach. Bryant was head coach at Maryland 
(1945), Kentucky (1946-53), Texas A&M (1954-57), and 
Alabama (1958-82). |t was mostly at the last schoo! that 
Bryant achieved his impressive record: 6 won or shared na- 
tional championships, 3 Coach of the Year awards, 15 vic- 
tories in a record 29 bowl-game appearances, and a won- 
lost record of 323-85, with 17 ties. His record of 323 
lifetime victories was broken in 1985 by Eddie Robinson of 
Grambling State University (La.). Bryant coached 54 All- 
Americans, and 47 men who played for or coached under 
him became collegiate or professional head coaches. 


Bryant, William Cullen William Cullen Bryant, b. 
Cummington, Mass., Nov. 3, 1794, d. June 12, 1878, 
was a journalist, literary critic, public speaker, and the 
first significant 19th-century American poet. Along with 
the landscapes of the Hudson River painters, his writings 
Symbolize the romantic period’s intense love of nature. 
Bryant’s two best-known poems, composed in 1815, are 
“To a Waterfowl” and “Thanatopsis,” a blank-verse lyric 
in which death Is portrayed as the inevitable absorption 
into nature. In 1815, Bryant was admitted to the Massa- 
chusetts bar but in 1825 switched to literature and went 
to New York City. He edited the New York Evening Post 
for 50 years and made it one of the country’s leading lib- 
eral newspapers. Bryant wrote several of his best poems 
while in New York: “A Forest Hymn” (1825), “The Prai- 
ries” (1833), and “The Death of Lincoln” (1865). 


Bryce, James Bryce, 1st Viscount The British 
statesman and scholar James Bryce, b. May 10, 1838, d. 
Jan. 22, 1922, served as ambassador to the United States 
from 1907 to 1913 and wrote one of the most perceptive 
Studies of its institutions, The American Commonwealth 
(1888). Bryce studied at Oxford and Heidelberg before 
publishing his prizewinning history, The Holy Roman Em- 
pire, in 1864. Bryce also taught law at Oxford, sat in the 
House of Commons (1880-1907), and served in severa! 
Liberal cabinets; he remained until his death a tireless 
spokesman for better Anglo-American understanding. 


Bryce Canyon National Park see NATIONAL PARKS 


Bryn Mawr College [brin mahr] Established in 
1885 by the Quakers, Bryn Mawr College is a private 4- 
year liberal arts institution for women in Bryn Mawr, Pa. 
Men are admitted to the graduate schools. Bryn Mawr, 
Haverford, and Swarthmore participate in a plan that al- 
lows students to take courses for credit at any of the three 
colleges. Bryn Mawr and Haverford students may live on 
either campus. Bryn Mawr is known for its graduate pro- 
gram in classica! archaeology. 


Brynner, Yul ([brin’-ur) Yu! Brynner, b. July 11, 
1915, d. Oct. 10, 1985, was a Russian-American actor 
noted for his stage and screen roles as the King of Siam 
in the musical comedy The King and / (1951; film, 
1956). Brynner won both a 1952 Tony Award and a 
1956 Academy Award for this part, and he returned to 
Broadway to play it again in 1977 and 1985. He ap- 
peared in many films, including Anastasia (1956), The 
Brothers Karamazov (1958), The Magnificent Seven 
(1960), and Westworld (1973). 


bryophyte [bry’-oh-fyt] A bryophyte is any member of 
the plant phylum Bryophyta, which comprises the most 
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primitive plants adapted to existence on dry land—the 
familiar Moss, the common but unfamiliar LivVERWoRT, and 
the relatively unknown HORNWORT. Bryophytes cannot be 
wholly divorced from water, commonly growing in shady, 
perpetually moist regions, where the danger of drying out 
is minimized. 

Bryophytes lack the true stem, leaf, and root of the 
vascular plants (See TRACHEOPHYTE) and grow in horizon- 
tal, prostrate forms or leafy mats on soil, tree trunks, 
stumps, rocks, or in the water. Bryophytes have rhizoids 
rather than roots. These simple projections penetrate the 
material the bryophytes live on and absorb water and 
minerals. The epidermal cells, interspersed with air pores 
that allow for gaseous exchange, cover the photosynthetic 
cells. Excessive water loss is reduced by a waxy cuticle 
produced by the epidermal cells. 

ALTERNATION OF GENERATIONS—the reproductive cycle In 
which the gametophyte and sporophyte stages succeed 
one another—is illustrated clearly by the bryophytes. 
Spores, produced by sporophytes, germinate and develop 
into gametophytes. Gametophytes develop sex organs 
called archegonia, which produce the female gametes 
(egg cells). Male gametes (sperm) are produced in struc- 
tures called antheridia. Fertilization occurs when sperm 
are released under high-moisture conditions and swim to 
the archegonia, where they unite with the egg. 

Following fertilization, the new sporophyte develops 
within the archegonium, growing into and absorbing nu- 
trition from the gametophyte parent. Most of the sporo- 
phyte body consists of a capsule in which spores are pro- 
duced and released when the capsule opens. Spores are 
carried away by water, by wind, or on animal bodies to 
new locations where their germination will result in new 
gametophytes. The dominant phase of the life cycle of 
bryophytes is the gametophyte and is the form most rec- 
ognizable to the professional and amateur botanist. 


bryozoan [bry-oh-zoh’-uhn] A bryozoan is any mem- 
ber of the phylum Bryozoa, which contains approximately 
4,000 living species of colonial invertebrate animals that 
live in fresh and marine waters. The bryozoans, also 
called ectoprocts or polyzoans, form colonies by the at- 
tachment and fusion of many individual bryozoans, called 
zooids. Although each zooid is usually less than 0.5 mm 
in length, the colonies are several centimeters or greater 
in diameter and height, with some reaching more than 1 
m (about 3.3 ft). Most bryozoan colonies are sessile and 
are found attached to hard surfaces such as rocks, pil- 
ings, and shells; several are mobile or lie unattached. 
Many colonies are encrusting, but some are shrublike, 
fanlike, or low and nodular. Zooidal covers are shaped like 
small, rectangular boxes. Zooids have ciliated tentacles 
(lophophores) that are retracted when at rest and drive 
food particles down toward the mouth during feeding. 
Most bryozoans are bisexual (hermaphroditic). The eggs 
are released into a special brood chamber where they de- 
velop into larvae, which are then freed and settle to form 


new colonies. Individuals of some classes also bud. Most 
bryozoans form an external skeleton by secreting calcium 
carbonate, and the skeletons of dead animals afford an 
extensive fossil record dating from the Ordovician Peri- 
od, almost 500 million years ago. Marine bryozoans 
have been abundant nearly all of that time. During the 
early Paleozoic Era, bryozoans formed massive domal 
and shrublike colonies in shallow, tropical-shelf seas. 
Later in the Paleozoic, fan-shaped colonies abounded In 
some of these habitats; in some areas, their skeletons 
acted as sediment traps and formed mounds. Such 
mounds have proved to be valuable sources of petro- 
leum. Bryozoans enjoy wide geographic distribution. 
Small encrustations of them are most commonly seen 
on kelp or other seaweed. 


Bryusov, Valery Yakovlevich [broo’-sawf, vulyair’- 
ee yah’-kuhv-le-vich] Valery Yakovlevich Bryusov, b. Dec. 
13 (N.S.), 1873, d. Oct. 9, 1924, was an organizer, lead- 
er, and major poet of Russian symMBoLism. He managed the 
scorpion Press, principal outlet for Russia’s modernist po- 
ets, and edited (1904-09) Vesy (The Scales), one of the 
most esteemed literary journals in Europe. Among his 
best known works are Russkie Simvolisty (Russian 
Symbolism, 1894-95), Chefs d’oeuvre (Masterpieces, 
1895), Me eum esse (This One—!, 1897), Tertia Vigilia 
(The Third Watch, 1900), Stephanos (The Garlands, 
1906), and the novel The Fiery Angel (1908; Eng. 
trans., 1930). 


Brzezinski, Zbigniew [bruh-zhin’-skee, zvig’-nee- 
ef] Zbigniew Kazimierz Brzezinski, b. Warsaw, Poland, 
Mar. 28, 1928, is an American scholar of international 
relations who served (1977-81) as national security ad- 
visor under the Carter administration. In 1981, Brzezins- 
ki returned as a professor to Columbia University, where 
he had established (1962) the Research Institute on 
Communist Affairs (subsequently called the Research In- 
stitute on International Change) and also became Senior 
advisor at Georgetown University’s Center for Strategic 
and International Studies. He is author of The Soviet 
Bloc: Unity and Conflict (1960), Power and Principle 
(1983), and Game Plan: How to Conduct the U.S.-Soviet 
Contest (ed. by Harold Evans; 1986). 


Btu see BRITISH THERMAL UNIT 


Bubastis [boo-bas’-tis] Bubastis (modern Tell Basta), 
located 83 km (52 mi) north of Cairo, is the site of an an- 
cient Egyptian city. Its name is related to Bast, the feline- 
goddess of ancient Egypt. During the Old Kingdom, the 
site was dedicated to the leonine form of Bast, who con- 
tinued to be venerated as a lioness through the New 
Kingdom. Founded in the 3d dynasty (2686-2613 Bc), 
the site rose to prominence in the 19th dynasty (1320- 
1200 Bc). It was at its peak of importance during the 22d 
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dynasty (945-c.730 Bc) when Osorkon II built the Hypo- 
style Hall, a pink granite structure at the confluence of 
two branches of the Nile. 


bubble chamber A bubble chamber is a particle de- 
tector used in research on high-energy nuclear reactions. 
It is similar to a CLOUD CHAMBER but is a much more so- 
phisticated instrument of greater size and complexity. 
The bubble chamber is attached to a subatomic particle 
accelerator of large size, such as a cyclotron. It was in- 
vented in 1953 by Donald A. Glaser, a physicist at the 
University of Michigan and later a Nobel laureate. 

The bubble chamber consists of a large vessel with a 
volume of up to 20 m°? (706 ft?), in which as much as 
500 I (132 gal) of a liquid is maintained at a temperature 
higher than its boiling point but prevented from boiling by 
high pressure. With the same pulse rate as the particle 
accelerator (typically 1-2 seconds), the pressure is sud- 
denly released when the beam of subnuclear particles is 
diverted into the container. The liquid boils along the 
tracks of the particles by interaction of the fast particles 
with the atoms in the liquid. Various liquids, including 
propane, neon, xenon, deuterium, liquid hydrogen, and 
the refrigerant freon, have served this purpose. The paths 
of the particles are photographed in stereo by two camer- 
as. By plotting coordinate points, the data can be fed into 
a computer via punched cards for analysis. 

See also: DETECTOR, PARTICLE; NUCLEAR PHYSICS; PHOTOG- 
RAPHY. 


Buber, Martin [boo’-bur] Martin Buber, b. Feb. 8, 
1878, d. June 13, 1965, was an Austrian-born Jewish 
philosopher. In 1901 he became the editor of Die Welt 
(The World), a Zionist journal (see Zionism); in 1916 he 
founded Der Jude (The Jew), an important journal for Ger- 
man-speaking Jewry. He became professor of Jewish theol- 
ogy at the University of Frankfurt in 1923. Forced to leave 
Germany in 1938 by Nazi anti-Semitism, he settled in 
Palestine, where he became professor of social philosophy 


at Hebrew University, Jerusalem. He advocated creation of 
a binational state of Israel comprising both Jews and Arabs. 

Buber’s philosophy, which was strongly influenced by 
HASIDISM, 1S Sometimes referred to as Jewish EXISTENTIAL- 
ISM. It is best set forth in /ch und Du (1923; | and Thou, 
1937). Buber posited a basic difference between the way 
people relate to an inanimate object (the I-It relationship) 
and the way they relate to other people (the l-Thou rela- 
tionship). In the former, no genuine relationship exists 
because the | and the It do not interrelate. The It is re- 
garded as object, to be manipulated and used. Superficial 
human relationships tend to resemble the I-It type more 
than they do the I-Thou type. In the latter, a true dialogue 
exists because the | interrelates totally with the Thou, 
creating a union, a bonding, between the two. The |-Thou 
relationship involves risks, because total involvement 
cannot calculate injuries that may be inflicted on the | by 
the Thou: Human relationships can only approximate the 
perfect I-Thou dialogue. When people are in a genuine 
dialogue with God (the only perfect Thou), the true |-Thou 
relationship is present. 
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bubonic plague [bue-bahn’-ik] Bubonic plague is 
an acute infection in humans and various species of ro- 
dents, caused by Yersinia pestis, a bacterium transmitted 
by fleas that have fed on infected rodents. After a flea has 
fed on blood from the skin of an infected rodent, usually 
a rat, the ingested plague bacteria multiply in the flea’s 
upper digestive tract and eventually obstruct it. When the 
flea feeds again, on a human or another rodent, the ob- 
struction causes the freshly ingested blood to be regurgi- 
tated back into the bite, along with plague bacteria. The 
bitten individuals blood then carries the bacteria 
throughout the body. 

The first signs of illness in humans appear suddenly, 
within about a week. In a few hours the body temperature 
rises to about 40° C (104° F), and the victim becomes 
gravely ill, experiencing vomiting, muscular pain, mental 
disorganization, and delirium. The lymph nodes become 
enlarged and filled with pus; the disease spreads through 


the body by way of the infected bloodstream and the lym- 
phatic system. In 60-90 percent of untreated cases, 
death occurs within a few days. 

Plague pneumonia, or pneumonic plague, is caused by 
the same bacteria as bubonic plague but is acquired by in- 
haling infected droplets from the lungs of someone whose 
plague infection has spread to the respiratory system. This 
is the most contagious form of the disease and the form 
that progresses most rapidly, with death usually occurring 
in less than three days in virtually all untreated cases. 

The most effective way to prevent plague is to reduce 
rodent and flea populations by the use of proper sanita- 
tion and rodenticides and insecticides. The plague bacte- 
rium is vulnerable to certain antibiotics if treatment is 
begun within about 15 hours of the first appearance of 
symptoms. 

Respiratory transmission was mainly responsible for 
the historic plague epidemics that swept across entire 
continents and wiped out tens of millions of people. One 
such epidemic killed an estimated 100 million people in 
the Middle East, Europe, and Asia during the 6th century. 
Another epidemic in the same regions during the 14th 
century—known as the Black Death—killed one-fourth to 
one-half the population of Europe, or about 75 million 
people. Epidemics of that magnitude have not occurred 
in modern times, although small epidemics of bubonic 
plague continue to occur in widespread regions of the 
world, including the United States. 


Bucephalus [boo-sef’-uh-luhs] Bucephalus was the 
untamed horse, capable of great speed, that ALEXANDER 
THE GREAT acquired as a young man. After it died in 326 
BC, Alexander built the city of Bucephala over its grave at 
a site placed in modern Pakistan. 


Bucer, Martin [boot’-sur] Martin Bucer, also spelled 
Butzer, b. Nov. 11, 1491, d. Feb. 28, 1551, was the lead- 
ing German Protestant reformer in Strasbourg. Through his 
preaching and by promoting congregational discipline, 
evangelical confirmation, and education, Bucer firmly es- 
tablished the Reformation in Strasbourg. 

Theologically, Bucer was close to Martin LUTHER, but 
he sought to mediate between Luther’s views on the Eu- 
charist and those of Ulrich ZwinGtl, the Swiss reformer. 
He was one of the authors of the Confessio Tetrapolitana 
(1530), a confession of faith based on the Augsburg Con- 
fession and subscribed to by four southwest German cit- 
ies. After Emperor CHARLES V defeated the Protestant 
princes, Bucer was driven out (1549) of Strasbourg and 
became a professor at the University of Cambridge. 


Buchanan, George George Buchanan, b. February 
1506, d. Sept. 29, 1582, was a Scottish humanist and 
one of the greatest Latin scholars and poets of the late 
Renaissance. He spent 30 years on the Continent, teach- 
ing and writing, before returning to Scotland as a Protes- 
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tant in 1561 or 1562. He became one of the more im- 
placable enemies of the Roman Catholic Mary, QUEEN OF 
Scots, and he accused her of complicity in the murder 
of her husband, Lord Darnley. After Mary’s fall, 
Buchanan tutored her son, James VI (later JAMES | of 
England). 


Buchanan, James James Buchanan, the 15th 
president of the United States (1857-1861), served dur- 
ing the beginning of the secession crisis that led to the 
Civil War. Of Scotch-Irish descent, he was born on Apr. 
23, 1791, in Cove Gap, near Mercersburg, Pa., the son of 
James Buchanan, a prosperous storekeeper, and his wife, 
Elizabeth Speer. 

Early Career. After graduating from Dickinson College, 
Carlisle, Pa., in 1809, Buchanan studied and practiced 
law in Lancaster. Although a Federalist in political sym- 
pathies, he supported the War of 1812 and participated 
in the defense of Baltimore. After serving in the Pennsyl- 
vania House of Representatives (1814-16), Buchanan 
became engaged (1819) to Ann Coleman, but the en- 
gagement was ended and he never married. 

In 1820, Buchanan was elected to the U.S. House of 
Representatives. With the collapse of the Federalist party, 
he supported Andrew Jackson for the presidency. 
Buchanan retired from Congress in 1831 but later that 
year accepted Jackson's offer of the ministry to Russia 
(1832-34). Shortly after his return he was elected to the 
U.S. Senate, where he served from 1834 to 1845. 

Mentioned as a possible presidential candidate in 
1844, Buchanan became (1845) secretary of state in the 
cabinet of President James K. Potk. Although Polk per- 
sonally directed the formulation of foreign policy, 
Buchanan worked diligently in matters relating to the 
consummation of the annexation (1845) of Texas, the 
settlement of the OREGON QUESTION, and the MEXICAN WAR. 
He retired from office at the end of the Polk administra- 
tion in 1849. Buchanan was a contender for the Demo- 
cratic nomination in 1852 but lost to Franklin PIERCE, 
who named him minister to Great Britain (1853-56). 

Presidency. At the Democratic convention in 1856, 
Buchanan won the presidential nomination on the 17th 
ballot. In the fall he won an electoral victory, although he 
failed to get a popular majority over John C. FREMONT, the 
Republican, and Millard Fittmore, the Know-Nothing 
candidate. 

Two days after Buchanan's inauguration, the Supreme 
Court declared in the DRED Scott case that Congress had 
no power over slavery in the territories. He welcomed this 
ruling as the final word on that issue, but the Republicans 
and many Northern Democrats refused to accept the 
Court’s opinion. Like Pierce, Buchanan met difficulties in 
organizing Kansas Territory. He urged Congress to accept 
the territory’s proslavery LECOMPTON CONSTITUTION, even 
though it had been drawn up by an unrepresentative con- 
vention that had refused to submit it to the people. Ste- 
phen A. DouGLas, Democratic senator of Illinois, broke 
with Buchanan, arguing that the president’s stand made 
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15th President of the United States (1857-61) 


a mockery of the doctrine of POPULAR SOVEREIGNTY. Ulti- 
mately the constitution was referred to the Kansas elec- 
torate, which overwhelmingly rejected it. 

With his long experience in diplomacy, Buchanan ex- 
pected his administration to conduct a vigorous foreign 
policy. He sought to extend American influence in the 
Caribbean, but congressional opposition forced him to 
give up efforts to purchase Cuba from Spain. Inevitably, 
domestic matters intruded upon his attention. The panic 
of 1857 added to the unpopularity of his administration 
and contributed to heavy Democratic losses in the con- 
gressional elections of 1858. 

The sectional controversy grew steadily more serious 
during the last two years of Buchanan’s presidency. The 
raid by John Brown at Harpers Ferry and Brown’s execu- 
tion by Virginia authorities in 1859 intensified public 
feeling in both the South and the North. In the presiden- 
tial campaign of 1860 the Democratic party split, and 
Buchanan endorsed Vice-President John C. BRECKINRIDGE of 
Kentucky, whom he considered the regular nominee, in- 
stead of Douglas, the candidate of the Northern Democrats. 

The election of Abraham LincoLN, the Republican 
candidate, prompted the secession of seven Southern 
States and the creation of the CONFEDERATE STATES OF 
AMERICA during Buchanan’s last months in office. 

During the Civil War Buchanan generally supported 
Lincoln’s war policies while preparing a defense of his 
own administration, which he published in 1866. He died 
at his estate, Wheatland, near Lancaster, on June 1, 1868. 





Nickname: “Old Buck” 

Born: Apr. 23, 1791, Cove Gap (near Mercersburg), Pa. 
Education: Dickinson College (graduated 1809) 
Profession: Lawyer 

Religious Affiliation: Presbyterian 

Marriage: None 

Political Affiliation: Democrat 


Writings: Mr. Buchanan's Administration on the Eve of 
the Rebellion (1866); Works of James Buchanan (12 
vols., 1908-11), ed. by John Bassett Moore 

Died: June 1, 1868, near Lancaster, Pa. 

Buried: Woodward Hill Cemetery, Lancaster, Pa. 

Vice President: John C. Breckenridge 


Bucharest [boo’-kuh-rest] Bucharest (Romanian: 
Bucuresti) is the capital, largest city, and foremost indus- 
trial center of Romania. It lies on the Dimbovita River, a 
tributary of the Danube, and covers an area of 525 km* 
(203 mi*). The population is 2,014,400 (1987 est.). In- 
dustries include food processing, mechanical engineering, 


Bucharest, the capital and largest city of Romania, lies on the 
Walachian plain along the Dimbovita River. The city produces 
farm equipment, textiles, and automotive parts. 
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and the manufacture of clothing and farm equipment. 

Bucharest has grown rapidly, doubling its size since 
World War I|. The original rural town was replaced begin- 
ning in the 1860s by an elegant capital with French-in- 
spired architecture that caused it to be known as the Par- 
is of the Balkans. Communist planners later extended the 
wide boulevards begun in the 19th century and erected 
massive public buildings, many of them markedly Soviet 
in style, and huge utilitarian apartment blocks of no par- 
ticular aesthetic distinction. A number of historic church- 
es and synagogues were razed to make way for these 
building projects; several of the city’s remaining church- 
es, Eastern Orthodox in style, date from the 18th century. 
The city has a university (1561) and a number of colleg- 
es, galleries, and museums. It also boasts many parks 
and open spaces and a large stadium for sporting events. 

The founding of Bucharest is traditionally ascribed to 
a peasant named Bucur, but no record of the city exists 
prior to the late Middle Ages. Attacks by Tatars and Turks 
restricted its growth before the 17th century. It became 
the capital of Walachia in 1698 and grew during the 
more peaceful 18th century. In 1861, Bucharest became 
the capital of Romania. Its continued growth was helped 
by the proximity of the Romanian oil field, and it was one 
of the first cities to be lighted by natural gas. 


Buchenwald [boo’-ken-vahit] Buchenwald, now in 
the Erfurt district of Germany, was one of the most noto- 
riuS CONCENTRATION CAMPS of the German Nazi regime. It 
was used in particular for experiments by medical doctors 
interested in the effects of amputations, lethal germs, 
and poisons on the human body. Established in 1937, it 
was liberated by U.S. troops in April 1945, by which time 
more than 50,000 persons had died there. 


Buchman, Frank = see Mora RE-ARMAMENT 


Buchner, Eduard [book’-nur, ay’-doo-art] The Ger- 
man chemist Eduard Buchner, b. May 20, 1860, is 
known for his work on fermentation. He did research in 
analytic and organic chemistry, establishing the norcara- 
diene system as bicyclic. In 1896, Buchner began a se- 
ries Of papers in which he presented the first satisfactory 
experimental proof that alcoholic fermentation of sugar is 
caused by a nonliving fermentable enzyme. For this 
achievement he was awarded the 1907 Nobel Prize for 
chemistry. While serving in World War |, Buchner was 
wounded on Aug. 11, 1917, near Focsani, Romania, and 
died two days later. 


Buchner, Georg [buesh’-nur, gay’-awrk] Karl Georg 
Buchner, b. Oct. 17, 1813, d. Feb. 19, 1837, was a 
German playwright who produced one of the most influ- 
ential and disturbing bodies of drama in the history of 
Western theater. Trained to be a medical research scien- 
tist, he was about to assume a position at the University of 
Zurich when he died of what may have been typhoid fever. 





In his youth Buchner was a revolutionary. The reaction 
to his tract The Hessian Courier (1834; Eng. trans., 
1963) forced him to flee Germany. His first play, Dan- 
ton’s Death (1835; Eng. trans., 1927, 1963), written in 
hiding, is about that hero of the French Revolution, but in 
the course of his research Buchner concluded that revo- 
lution was futile and freedom an untenable concept. His 
second play, the comic romance Leonce and Lena (1836; 
Eng. trans., 1927, 1963), is about a prince and princess 
whose marriage is arranged. While fleeing their fate, they 
meet each other, fall in love, and marry. His most innova- 
tive and influential play is Woyzeck (1837; Eng. trans., 
1927, 1963), about a lowly barber whose existence is 
determined by the cruelty of his environment. Buchner 
also wrote an uncompleted prose work, Lenz (1839; Eng. 
trans., 1963). 


Buchwald, Art Art Buchwald, b. Mount Vernon, 
N.Y., Oct. 20, 1925, is a humorist and syndicated news- 
paper columnist known for his jibes at American politics 
and life-styles. Buchwald was Paris reporter for Variety 
(1948-49) and in 1949 joined the Paris staff of the New 
York Herald Tribune. A column he wrote in 1957 on brief- 
ings by presidential press secretary James C. Hagerty 
helped make his reputation. His many books include Son 
of the Great Society (1966), / Never Danced at the White 
House (1973), and / Think | Don’t Remember (1987). 


Buck, Pearl S. Pearl Sydenstricker Buck, b. June 
26, 1892, d. Mar. 6, 1973, was the third American to 
receive the Nobel Prize for literature (1938). The daugh- 
ter of American missionaries in China and a missionary 
herself, she is best known for her novels set in China. Her 
second novel, The Good Earth (1931), the first volume in 
her House of Earth trilogy, won a Pulitzer Prize. In the 
Subsequent volumes of the trilogy, Sons (1932) and A 
House Divided (1935), and even in the archetypal story 
“The Mother” (1934), however, the characters became 
Stereotyped. 


Pearl S. Buck, a 20th- 
century American 
novelist, was raised 
and educated in 
China by missionary 
parents. Her best- 
known book, The 
Good Earth, was 
published in 1931. 
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In 1936, Buck wrote twin biographies of her mother 
(The Exile) and her father (Fighting Angel: Portrait of a 
Soul). Beginning with Dragon Seed (1942), however, a 
harrowing story of China’s struggle to maintain its inde- 
pendence against the Japanese invasions of the 1930s, 
her work became increasingly propagandistic. 


buckeye The buckeye is any of about 13 species of 
deciduous hardwood trees or shrubs that belong to the 
genus Aesculus in the horse-chestnut family, Hippocas- 
tanaceae. They are native to North America, southeastern 
Europe, and eastern Asia. 

The Ohio buckeye, A. glabra, is the state tree of Ohio. 
Under poor conditions it appears bushlike, but it can 
grow to a height of 12.2 m (40 ft). The leaves are com- 
pound, formed of five leaflets arising from a common 
point. The fruit has a few spines and breaks into two or 
three valves that contain chestnut-colored seeds. This 
tree has mostly ornamental use. 

The red buckeye, A. pavia, is sometimes used as a 
landscape tree because of its showy red flowers, which 
are borne in clusters 15-25 cm (6-10 in) long. The 
leaves have seven leaflets. 





The yellow, or sweet, buckeye is the largest U.S. species of its ge- 
nus, reaching heights of 27 m (89 ft). The flowers grow in clusters 
(panicles), and two inedible nuts are in each case. 


Buckingham, George Villiers, 1st Duke 
of George Villiers, lst duke of Buckingham, b. Aug. 28, 
1592, d. Aug. 23, 1628, was an English courtier and the 
favorite of both James | and CHaRLEs }. His extravagant 
policies helped turn Parliament against the monarchy and 
thus contributed to the eventual outbreak of the ENGLISH 
Civil WAR. 

Villiers went to court in 1614, and rose rapidly, being 
made a duke by 1623. Lavishly endowed with pensions 


and monopolies, he became extremely rich. In 1624, 
Buckingham arranged Prince Charles’s marriage to the 
French princess HENRIETTA Maria. Although he had prom- 
ised to help the French crown suppress the HUGUENOTS 
(French Protestants), Buckingham reversed himself in the 
face of English opposition and in 1627 led a disastrous 
expedition to relieve the Huguenots at La Rochelle. In 
1626, Parliament had threatened to impeach Bucking- 
ham, and Charles, now king, had dissolved it to save his 
friend. Two years later Buckingham was assassinated by 
John Felton, a disaffected naval officer. Buckingham’s 
flirtation with the French queen ANNE OF AUSTRIA iS a major 
theme of Alexandre Dumas’s novel The Three Musketeers. 


Buckingham Palace Buckingham Palace, the Lon- 
don residence of Britain’s sovereigns, is situated at the 
west end of St. James’s Park at the terminus of Pall Mall. 
The palace was originally built by Sir George Goring (later 
the earl of Norwich) during the reign (1603-25) of King 
James |. It was rebuilt (1674, 1703) by John Sheffield, 
duke of Buckingham and of Normanby, and called Buck- 
ingham House. George II} bought the building in 1761, 
and his eldest son and successor, George IV (r.1820-30), 
commissioned the architect John NasH to remodel it in 
1825, when it was renamed Buckingham Palace. Queen 
Victoria was the first British monarch to live there (1837). 
The east wing was added in 1847; the south wing and 
grand ballroom were added in 1853-55. 

Among the nearly 600 rooms are the Marble Hall and 
Sculpture Gallery, the throne room, the Blue and the 
White drawing rooms, and the library. The grounds cover 
16 ha (40 acres). When the sovereign is in residence the 
Royal Standard is flown and the ceremonial changing of 
the guard takes place daily. 





Buckingham Palace, the residence of British monarchs since 
1837, was originally built during the reign of King James | but was 
reconstructed in 1703 for the Duke of Buckingham. 


Buckinghamshire Buckinghamshire (also called 
Buckingham) is a county in central England, northwest of 
London. Its area is 1,883 km? (727 mi*), and the popu- 








lation is 627,300 (1988 est.). The county town is Ayles- 
bury. Buckinghamshire is primarily fertile agricultural 
land, but the forested Chiltern Hills cross the central part 
of the county. The economy Is based on grain cultivation 
and livestock raising; some light industry is located 
around Aylesbury and High Wycombe. 

The Saxons invaded the area in 5/0, and it became 
part of the Anglo-Saxon kingdom of Mercia. During the 
English Civil War (1642-48), Buckinghamshire was an 
antiroyalist stronghold and, later, a refuge for Quakers. 


Buckley, William F., Jr. The writer and editor Wil- 
liam F. Buckley, Jr., b. New York City, Nov. 24, 1925, 
became the intellectual voice of American conservatism 
after publication of his book God and Man at Yale 
(1951). In 1955 he founded the magazine National Re- 
view, which he edited and published for over 30 years; in 
1962 he began to write “On the Right,” a syndicated 
newspaper column; and in 1966 he became host of the 
television interview program “Firing Line.” His many 
books include several on politics (for example, Up from 
Liberalism, 1959); United Nations Journal (1974), 


about his experiences as a U.S. delegate to the UN; a few 
on his sailing adventures (such as Racing through Para- 
dise, 1987); and a mystery series starring Blackford 
Oakes (Mongoose R.I.P., 1988). 


William F. Buckley, 
Jr., contemplates a 
question before the 
General Assembly 
during his service 
with the U.S. delega- 
tion to the United 
Nations in 1973. 
Among many other 
writings, Buckley is 
the author of a series 
of thrillers featuring 
clean-living CIA 
operative Blackford 
Oakes. His exploits 
are described in 
such works as 
Saving the Queen 
(1976) and High 
Jinx (1986). 





Bucknell University Established in 1846 by the 
Baptists, Bucknell University is a private 4-year liberal 
arts institution for men and women in Lewisburg, Pa. 
Master’s degrees are offered in arts and in sciences. 


Buckner, Simon Bolivar Simon Bolivar Buckner, 
b. near Munfordville, Ky., Apr. 1, 1823, d. Jan. 8, 1914, 
was a Confederate general in the Civil War. He participat- 
ed in Gen. Braxton Braca’s invasion of Kentucky in 1862 
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and after 1864 was commander of Louisiana. Buckner 
was governor of Kentucky from 1887 to 1891. 

Buckner’s son, Simon Bolivar Buckner, Jr. (1886- 
1945), was an American general who commanded the 
Allied invasion (April-June 1945) of Okinawa during 
World War II. 


buckthorn Buckthorn is the common name for some 
members of the buckthorn family, Rhamnaceae, which 
comprises about 55 genera with 900 species of mostly 
thorny or spiny shrubs, small trees, and climbing vines. 
The plants are widely distributed but most abundant in 
arid, temperate to subtropical regions. The JUJUBE is a 
member of the family. 

More specifically, buckthorn refers to the genus Rham- 
nus, about 150 species of evergreen or deciduous shrubs 
and small trees found in temperate and subtropical re- 
gions on all continents except Australia; some species are 
also known as cascara. The black, fleshy fruit of buck- 
thorn contains 2-4 hardened nutlets and in the U.S, west 
is an important food source for some birds and mammals. 
A related species known as coyotillo, however, can be 
poisonous to cattle. The leaves, bark, and berries of some 
buckthorns have purgative qualities. 

Some species in the genus Bumelia, family Sapotace- 
ae, are commonly referred to as false buckthorn. 


buckwheat Buckwheat, Fagopyrum esculentum, is 
an herb belonging to the family Polygonaceae and is not, 
as popularly believed, a cereal grain. Native to central 
Asia, buckwheat has been cultivated in China, Turkey, 
and Russia since the 10th century. 

The buckwheat plant grows rapidly to a height of 61- 
122 cm (2-4 ft) and produces extensive branches and 


The buckwheat plant, an herb that is grown as a cereal crop, has 
broad leaves and small, five-parted flowers. Its three-cornered 
seeds are ground for pancake flour and groats, and its blossoms 
are a source of strong, dark honey. 





352 BUCOVINA 





small, white clusters of flowers. The plant is not usually 
damaged by diseases or insects. It is planted and har- 
vested in the manner of cereal grains. Production is 
largely confined to Europe and North America, but no- 
where is it a major crop. 

Approximately two-thirds of the production is used on 
the farm, almost all as feed, but some is plowed under for 
soil improvement. For human consumption, buckwheat is 
processed in much the same way as wheat flour. Buck- 
wheat flour is used mainly for pancake mixes and for 
buckwheat noodles. The farina, the coarser flour particles 
plus the groat, can be used for breakfast foods, soups, 
porridge, and gravy. Buckwheat feed, a by-product of 
milling, is a mixture of middlings and hull. The hulls con- 
stitute about 18 to 25 percent of the kernel but have lit- 
tle feed value and are usually used as fuel, bedding for 
livestock, or packing material. 


Bucovina [boo-koh-vee’-nuh] Bucovina (or Bukovina) 
is a region in the northeastern Carpathian Mountains of 
east central Europe that is now shared by Romania and 
the USSR. The area is heavily wooded, and the Car- 
pathians serve as the source of the Prut, Dnestr, and Siret 
rivers, which flow to the Black Sea. Bucovina covers an 
area of 8,796 km? (3,396 mi*). The climate is moderate, 
with temperatures ranging from -7° C (20° F) to 29° C 
(85° F) annually. Forest products, iron ore, and grains are 
the area’s main output. The inhabitants are a mix of 
Ukrainians, Russians, and Romanians. The main Soviet 
city is Chernovtsy; Romanian cities include Suceava and 
Botosani. 

Historically a part of the Moldavian principality, Buco- 
vina was ruled by Austria from 1775 to 1918 and be- 
came a separate crown land in 1849. From 1918 to 1940 
it was part of Romania; then the USSR annexed it and in- 
corporated it with Bessarabia. It was reshaped in 1947, 
with the northern half becoming part of the Ukrainian re- 
public and the southern half a part of northern Romania. 


Budapest Budapest is the capital, largest city, and 
industrial center of Hungary. Situated on both banks of 
the Danube River, 217 km (135 mi) southeast of Vienna, 
Austria, it embraces three older cities: Obuda and Buda 
on the west bank of the Danube and Pest on the flat east 
bank. The metropolis is an administrative county with an 
area of 526 km* (203 mi*) and a population of 
2,115,000 (1989 est.). 

Budapest was a comparatively small city until the mid- 
19th century. Notable buildings include the remains of 
the former Hungarian royal palace, the historic 13th-cen- 
tury Cathedral of Saint Matthias, 18th-century govern- 
ment buildings, and the former town houses of Hugarian 
nobles, all in Buda. Pest contains the 19th-century neo- 
Gothic parliament building and newer residential and in- 
dustrial quarters. As the educational and cultural center 
of the country, Budapest is noted for its museums and art 
collections and has a university and several professional 
schools. 


After the creation of the Dual Monarchy of AUSTRIA- 
HUNGARY in 1867, Budapest was the exclusive site for 
manufacturing in the Hungarian state. Flour milling and 
agriculture-related industries were among the first to de- 
velop, but engineering and metalworking have become 
more important. Commercial docks line the Pest side of 
the river, and the chief industrial quarters are situated 
beside the Danube to the north and south, and in the 
plain to the east. 

A nearby Roman frontier town, Aquincum, was de- 
stroyed during the barbarian invasions. Buda, later estab- 
lished on Castle Hill, resisted the Tatar invasion of 1241 
and was the Hungarian capital thereafter until its capture 
by the Turks in 1541. In 1686 it was liberated from Ot- 
toman rule by the Austrians and was the center of Austri- 
an administration until Hungary became autonomous in 
1867. The construction of the first of several bridges 
across thie Danube in the 1840s and Buda’s union with 
the city of Pest in 1872 prepared the way for Budapest’s 
growth into a transportation center and large industrial 
city. The capital of the Hungarian republic from 1918, 
Budapest was severely damaged in World War Il and 
again in the Hungarian Revolution of 1956, but it has 
been entirely repaired. 


Buddha The word Buddha is a general term—not a 
proper name—meaning one who is enlightened or awak- 
ened. It is primarily applied to the historical founder of 
Buddhism, a prince of a small kingdom spanning north- 


This statue is of Amitabha Buddha, meaning infinite light; in Japan 
he is called Amida. Amitabha is the fundamental Buddha of Japa- 
nese Buddhism. The 15-m-high (49-ft) bronze statue was built in 
Kamakura, Japan, in 1252. It is an important shrine and place of 
pilgrimage. 
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ern India and Nepal, who was known as Sakyamuni, 
which means “the silent sage of the Sakya tribe,” and 
Gautama, his clan name. His personal name was Sid- 
dhartha, “he who will accomplish.” Legend and contro- 
versy shroud Siddhartha’s life. The legend begins with di- 
vine conception. His mother, Maya, dreamed of a white 
elephant that entered her womb. She gave birth after ten 
months and died seven days later. A sage prophesied that 
the child would either become a great monarch or Bud- 
dha. Siddhartha’s father, seeking to prevent the child 
from becoming Buddha, allowed him to experience only 
pleasure. He married at age 16 and was on course to po- 
litical leadership when he took a fateful chariot trip out- 
side the palace. For the first time Siddhartha witnessed 
irremediable suffering. Overwhelmed with sorrow, he be- 
gan to contemplate renunciation. He left the palace, at 
the age of 29, to become a religious ascetic and recluse. 

Siddhartha traveled from teacher to teacher failing to 
find enlightenment. After 6 years of ascetic self-mortifi- 
cation he remembered meditating as a young boy, aban- 
doned his asceticism, and conceived of a “middle path” 
between luxuries and asceticism. He resolved to sit in 
meditation until attaining enlightenment. He sat one 
evening under a pipal tree, later called the bodhi (“en- 
lightenment”) tree and began to meditate. At dawn he 
was Supreme Buddha. A high deity (Brahma) prevailed 
on him to delay his entry into NIRVANA and Share his in- 
sight. He preached his first Sermon at SARNATH, where he 
outlined his doctrine of the Four Noble Truths (see Bub- 
DHISM). He accepted lay disciples (male and female) and 
converted his former ascetic companions as the first 
monks. Buddha’s ministry continued for 45 years, after 
which he entered final nirvana. 

Although Theravada Buddhist doctrine takes the story 
of Siddhartha literally, it also places him in a series with 
several earlier Buddhas and one Buddha, Mettayya (or 
Maitreya), yet to come. Manifestations of Buddha are 
called BODHISATTVA. The historical Buddha was a bodhi- 
Sattva in the period before his enlightenment. Siddhartha 
adopted the bodhisattva ethic—refusing to enter nirvana 
until all are saved. In Chan, or ZEN BUDDHISM, all beings 
equally partake of this Buddha-nature and are as much 
Buddha as Siddhartha himself. Thus it denies the dis- 
tinction between nirvana and samsara, or ordinary life. 

Buddha is typically portrayed sitting on a lotus—a 
flower that arises pure from the muck. He sits in peace- 
ful, compassionate meditation. The image grew more ab- 
Stract over time as he came to be seen as a universal being. 


Buddhism Buddhism, one of the major religions of 
the world, was founded by Siddhartha Gautama, the Bud- 
dha, who lived in northern India from c.560 to c.480 Bc. 
The time of the Buddha was one of great social change, 
marked by the rise of a whole spectrum of new religious 
movements that responded to the demands of the times. 
These movements were derived from the Brahmanic tra- 
dition of HINDUISM but were also reactions against it. Of 
the new sects Buddhism was the most successful and 
eventually spread throughout India and most of Asia. 





The Eightfold Path of 
(1) right views; 

(2) right intentions; 
(3) right speech; 

(4) right conduct; 

(5) right livelihood; 
(6) right effort; 

(7) right mindful- 
ness; and 

(8) right concentra- 
tion is possibly an 
expansion ofan 
earlier three-part 
scheme of Buddhist 
life: saddha, or faith; 
sila, or ethics; and sa- 
madhi, or meditation. 


Today it is common to divide Buddhism into two main 
branches. The Theravada, or “Way of the Elders,” is the 
more conservative of the two; it is dominant in Sri Lanka, 
Burma, and Thailand. The Mahayana, or “Great Vehicle,” 
is more diverse and liberal; it is found mainly in Taiwan, 
Korea, and Japan, and among Tibetan peoples, where it Is 
distinguished by its emphasis on the Buddhist TANTRAS. 
In recent times both branches, as well aS TIBETAN Bub- 
DHISM, have gained followers in the West. 

The original teaching of the Buddha may be said to have 
centered on the Four Noble Truths. The first is suffering 
(duhkha). By this the Buddha meant not only that human 
existence is occasionally painful but that all beings—hu- 
mans, animals, ghosts, hell-beings, even the gods—are 
caught up in samsara, a cycle of rebirth, a maze of suf- 
fering in which their actions (KARMA) keep them wandering. 

Samsara and karma are not doctrines specific to Bud- 
dhism. The Buddha, however, specified that samsara is 
characterized by three marks: suffering, impermanence, 
and no-self (anatman). Individuals not only suffer in a 
constantly changing world, but what appears to be the 
“self,” the “soul,” has no independent reality apart from 
its many separable elements. 

The second Noble Truth is that suffering itself has a 
cause. At the simplest level, this may be said to be de- 
Sire; but the theory was fully worked out in the complex 
doctrine of “dependent origination” (pratityasamutpada), 
which explains the interrelationship of all reality in terms 
of an unbroken chain of causation. 

The third Noble Truth, however, is that this chain can 
be broken—that suffering can cease. The Buddhists 
called this end of suffering nirvana and conceived of It as 
a cessation of rebirth, an escape from samsara. 

Finally, the fourth Noble Truth is that a way exists 
through which this cessation can be brought about: the 
practice of the noble Eightfold Path. This combines ethi- 
cal and disciplinary practices (sila) and training in con- 
centration and meditation (samadhi) with initial faith 
(saddha), which is ultimately transformed into enlight- 
ened wisdom (panna). 


The Development of Buddhism 
With the death of the Buddha, his lay followers undertook 
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to honor his bodily relics, which were enshrined in monu- 
ments called sTuPAS. This was the beginning of a cult of 
devotion (BHAKTI) to the person of the Buddha that was to 
focus not only on stupas but on many holy sites (such as 
the bodhi tree), which became centers of pilgrimage, and 
eventually on Buddha images as well. 

On the other hand, those Buddhists who had become 
monks and nuns undertook the gathering and preserva- 
tion of their departed master’s teachings (the DHARMA). 
According to tradition a great council of 500 enlightened 
monks was held at Rajagrha, immediately after the Bud- 
dha’s death, and all the Buddha’s sermons (the sutras) 
and the rules of the discipline (vinaya) were remembered 
and recited. 

Gradually, new monastic communities developed, and 
it was Inevitable that some differences in their under- 
Standing of both the Buddha’s teaching (dharma) and of 
the rules of the order (vinaya) should arise. Within 100 
years of the Buddha’s death, a second council took place 
at Vaisali, during which the advocates of certain relax- 
ations in the vinaya rules were condemned. Then, c.250 
Bc, the great Buddhist emperor Asoka is said to have held 
a third council at Pataliputra to settle certain doctrinal 
controversies. 

Buddhism was rapidly split into various sectarian divi- 
sions. One of the earliest and most important of these di- 
visions was that between the Sthavira (Elder) and the Ma- 
hasamghika (Great Council) schools. Within the former 
developed such important sects as the Sarvastivada 
(whose canon was in Sanskrit) and the Theravadins, 
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(Above) A group of Thai monks offer prayers during the ceremony of New Year, one of the 
most important events of the Buddhist calendar. On this holiday, Buddhists make pilgrim- 
ages to local shrines, where they present food and gifts to monks. (Left) The gold Buddha 
of Bangkok’s Wat Trimitr holds its hands in a mudra, one of the symbolic gestures that 
often appear in Buddhist statuary. This mudra, with the right hand touching the Earth, 
represents the Buddha's triumph over earthly temptations. 


whose canon is in Pali and who today are the only surviv- 
ing representatives of the whole of the Hinayana, or 
“Lesser Vehicle,” of Buddhism. 

The Mahasamghika, also a Hinayanist sect, died out 
completely, but it is important because it represents one 
of the forerunners of the Mahayana doctrines. These doc- 
trines were to include a different understanding of the 
nature of the Buddha, an emphasis on the figure of the 
BODHISATTVA, and on the practice of the perfections 
(paramitas). 

In addition, within the Mahayana, a number of great 
thinkers were to add some new doctrinal dimensions to 
Buddhism. One of these was Nagarjuna, the 2d-century 
AD founder of the Madhyamika school. Using subtle and 
thoroughgoing analyses, Nagarjuna took the theory of de- 
pendent origination (pratityasamutpada) to its logical 
limits, showing that the absolute relativity of everything 
means finally the emptiness (sunyata) of all things. 

Another important Mahayana school arose in the 4th 
century AD when the brothers Asanga and Vasubandhu 
sought to establish the doctrine of Vijnanavada—that the 
mind alone exists and that objects have no reality external 
to it. This idealist doctrine and Nagarjuna’s emptiness 
were to play important roles in the further developments 
of Buddhist thought outside of India. Within India itself, 
they paved the way for yet another stage in the elabora- 
tion of the religion: the development of Buddhist tantra. 

Tantric Buddhism, which is sometimes separated from 
the Mahayana Buddhism as a distinct “Thunderbolt-Ve- 
hicle” (Vajrayana), became especially important in Tibet, 
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where it was introduced starting in the 7th century. It 
was, however, the last phase of Buddhism in India, where 
the religion—partly by reabsorption into the Hindu tradi- 
tion, partly by persecution by the Muslim invaders— 
ceased to exist by the 13th century. 


The Expansion of Buddhism 


Before its demise in India, Buddhism had already spread 
throughout Asia. This expansion started at least as early 
as the time of the emperor Asoka in the 3d century Bc. 
According to tradition, this great monarch, who was him- 
self a convert to Buddhism, actively supported the reli- 
gion and sought to spread the dharma. By the first sever- 
al centuries AD, Buddhism, accompanying the spread of 
Indian culture, had established itself in large areas of 
Southeast Asia, even as far as Indonesia. More missionar- 
ies (especially Mahayanists) followed the established 
trade routes west and north to this region, preaching the 
dharma as they went. 

China. Central Asia was at that time a crossroads of 
creeds from all parts of Asia and the Near East, and by 
the lst century AD Central Asian Buddhist monks were 
penetrating in turn into China. It is a matter of some de- 
bate what was transformed more in this process—China 
by Buddhism or Buddhism by China. On the one hand, at 
an early stage, Buddhists became very influential at the 
Chinese court, and soon their views penetrated the philo- 
sophical and literary circles of the gentry. On the other 
hand, early translators of Buddhist texts often adopted 
Taoist terminology in an attempt to make the Indian Bud- 
dhist concepts more understandable, and Buddhism 
adapted itself to Chinese world views, in particular to 
their stress on the importance of the family. 

Buddhism in China also saw the rise of new sects, 
many of which were later transmitted to Japan. In the 6th 
century, the monk Zhiyi consolidated the Tiantai school, 
which sought to order all Buddhist teachings into a set 
hierarchy culminating in the text known as the Lotus 
Sutra. During the Tang dynasty (618-907), the so-called 
golden age of Chinese Buddhism, the Huayan school 
(based on the teachings of the Avatamsaka sutra), the 
Faxiang school (which taught Vijnanavada doctrines and 
was promoted by the great pilgrim and scholar XUANZANG), 
and the Chan school (better known in Japan as ZEN Bub- 
DHISM) all prospered. At the same time, PuRE LAND Bub- 
DHISM became Increasingly popular. 

By 845, however, the Buddhist Community (the sang- 
ha) had grown so large and rich that its tax-exempt status 
now made it a severe drain on the empire’s economy. For 
this and other reasons it became the object of a brief but 
effective imperial persecution. Many temples were de- 
stroyed, thousands of monks and nuns were laicized, and 
the vast landholdings of monasteries were confiscated. 
Buddhism, especially the Chan school, did recover, but it 
never regained its former prestige in Chinese life. 

Japan. Before 845 a number of Chinese schools had 
been transmitted to Japan. Buddhism was introduced to 
Japan from Korea about the 6th century and initially es- 
tablished itself as a superior means of magical power, es- 
pecially for preserving and protecting the nation. Early in 


its history, it received the patronage of Prince SHoOTOKU 
(7th century) and during the Nara period (710-84) be- 
came the state religion. 

During the Heian period, in the early 9th century, two 
monks, Saicho and Kukai, traveled to China and on their 
return introduced into Japan the Tendai (or Chinese, 
Tiantai) sect and the Shingon sect, which was a form of 
Chinese Tantric Buddhism. Both of these esoteric sects 
were to take part in the mixing of Buddhism with various 
Japanese SHINTO folk, ascetic, and magical practices. 

The Tendai sect, moreover, became a fountainhead of 
several later popular Japanese Buddhist movements. One 
of the Tendai’s traits was the worship of the Buddha Ami- 
da and the belief in his Pure Land. With Honen (1133- 
1212) and Shinran (1173-1262), these Pure Land be- 
liefs were systematized and made the exclusive focus of 
two new, popular sects, the Jodo and the Jodo Shin. An- 
other Tendai trait was emphasis on the teachings of the 
Lotus Sutra. In the 13th century, the monk NICHIREN 
founded a dynamic and nationalistic sect that made the 
Lotus its sole basis of worship. Finally, it was also in this 
Same period that two schools of Zen Buddhism were in- 
troduced from China. 

Under the feudal Tokugawa regime (1603-1867), all 
these sects became tools of the government; temples and 
priests were means of registering, educating, and control- 
ling the populace. In the Meiji era (1868-1912), this 
Buddhist structure was disestablished in favor of Shinto. 
Finally, during the 20th century, new movements such as 
the Soka-gakkai and the Risshokosei-kai, have arisen in 
response to the problems of the modern age. 


Institutions and Practices 


Throughout Asia, wherever Buddhism was introduced, its 
leaders tended to seek the support of kings and other rul- 
ers of the state. The pattern of this relationship between a 
Buddhist king and the monastic community was given its 
definitive formulation by Emperor Asoka in the 3d century 
BC. This was a symbiotic relationship in which, in exchange 
for the allegiance and religious support of the sangha, the 
emperor became the patron and backer of the Buddhist 
dharma. To some extent this pattern was extended to the 
laity as well. Everywhere, Buddhist monastic communities 
tended to depend on the laity for food and material sup- 
port. Although in some places the sangha as a whole be- 
came well-to-do and the controller of vast monastic estates, 
traditionally monks were beggars and, in Southeast Asian 
countries, they still go on daily alms rounds. 

Traditionally also, Buddhist monks have been celi- 
bate. Thus they depend on the faithful not only for food 
and financial support but for new recruits. Often children 
will enter a monastery and spend a number of years as 
novices, studying, learning, and doing chores. Then, fol- 
lowing ordination, they become full members of the com- 
munity, vowing to uphold its discipline. Henceforth their 
days will be taken up in ritual, devotions, meditation, 
study, teaching, and preaching. Twice a month, all the 
monks in a given monastery will gather for the recitation 
of the rules of the order (the pratimoksha) and the con- 
fession of any violation of those rules. 
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One of the pivotal concepts behind the rites and festi- 
vals of Buddhist laity and monks is that of offering 
(dana). This includes, for the laity, not just the giving of 
food and (in special ceremonies at the end of the rainy 
seasons) of new robes to the monks, but also the offering 
of flowers, incense, and praise to the image of the Bud- 
dha, stupas, bodhi trees, or, especially in Mahayanist 
countries, to other members of the Buddhist pantheon 
such as bodhisattvas. 

For the monks, the notion of offering extends also to 
the giving of the dharma in the form of sermons, to the 
chanting of scriptures in rituals (which may also be 
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thought of as magically protective and salutary), and to 
the recitation of sutras for the dead. 

AIl of these acts of offering are intimately involved in 
the concept of merit-making. By performing them, indi- 
viduals, through the working of karma, can seek to assure 
themselves rebirth in one of the heavens or a better sta- 
tion in life, from which they may be able to attain the goal 
of enlightenment. 


Buddhism Today 


During this century, traditional Buddhist practices have 
been increasingly challenged by the advances of secular- 
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ization and Westernization in Asia. In view of this, various 
modern Buddhist leaders have tended to deemphasize 
the popular Buddhist practices and expressions of faith 
and to stress the more rational and empirical aspects of 
Buddhist thought as well as the practice of meditation. 

Buddhism has begun to spread in the West. Tibetan, 
Theravada, and Japanese sects especially have firm toe- 
holds in America and Western Europe, and, in the face of 
further uncertainties in Asia, a few Buddhist leaders have 
even come to think that the future of their religion lies 
there. 


Budge, Don John Donald Budge, b. Oakland, Calif., 
June 13, 1915, became the first tennis player in history 
to achieve the coveted “grand slam,” winning the four 
most important singles championships—American, Aus- 
tralian, British, and French—in the same year (1938). He 
led the U.S. team in winning the Davis Cup in 1937 for 
the first time in ten years and helped to retain it in 1938. 
In addition, in 1937 and 1938 he won both the singles 
and doubles titles at Wimbledon, England, and captured 
the U.S. singles titles. The lanky Budge turned profes- 
sional late in 1938 and was the best player on the tour. 


budget A budget is a document itemizing anticipated 
receipts and expenditures over a period of time, most 
commonly a year. Both a planning and a control instru- 
ment, it is a useful tool for individuals and families and 
an essential one for businesses and large organizations, 
such as governments, where subordinate units are re- 
sponsible to a central authority. To assure control, the 
central authority dispenses funds only for those expendi- 
tures approved in the budget. For a government, the bud- 
get is also a political statement, reflecting the administra- 
tion’s primary goals and, in the amount of revenues antici- 
pated, its forecasts of the volume of economic activity. 

For the federal government of the United States, the 
major budget outlays are for income (including social se- 
curity and welfare) and national-defense payments, and 
the major revenue sources are individual income taxes 
and social insurance contributions and taxes. For state 
and local governments, the major expenditures are for 
education and public welfare, and the main revenue 
sources are sales taxes, property taxes, individual income 
taxes, and revenues from the federal government. 

The U.S. federal budget is made for the fiscal year, 
which begins on October 1 and ends September 30 the 
following year. There are two stages in formulating the 
budget. In the first, the president and the executive 
branch of the government develop requests for funds and 
estimates of revenues for the fiscal year. These requests 
are coordinated by the U.S. Office of MANAGEMENT AND 
BupceT (OMB), which is a part of the Executive Office of 
the President. The OMB confers with the agencies in or- 
der to incorporate the president’s priorities and then 
works with the president to prepare the administration’s 
budget request, which is presented to Congress in January. 

The second stage in formulating the budget is carried 


out by the Congress. The president’s requests are consid- 
ered by subcommittees of the Appropriations Committee 
of the House of Representatives. Separate appropriations 
bills for specific agencies and departments are recom- 
mended by the committees and acted on by the House. 
These bills are considered by the Senate Appropriations 
Committee and are then acted on by the Senate. Final 
appropriations bills emerge after differences between the 
House and the Senate have been reconciled. 

The grand total and the major functional breakdowns 
of the president’s budget are considered by Budget Com- 
mittees in both the Senate and the House. Congress es- 
tablishes an overall target for the budget, then compares 
it to the total of the appropriations bills, which then go to 
the president for signature or veto. 

After budget action has been completed by the Con- 
gress, the control aspects of the budget process are car- 
ried out by the Office of Management and Budget, which 
releases funds to individual agencies as specified by the 
budget, and by the GENERAL ACCOUNTING OFFICE, which 
audits agency and department accounts to ensure that 
the directives of the budget have been followed. 

The U.S. federal government budget process is incre- 
mental, for it focuses mainly on changes from previous 
budget appropriations. ZERO-BASED BUDGETING is an alter- 
native method that gives regular periodic attention to all 
items in the budget. The zero-based process may be non- 
incremental; that is, it may ignore preceding budget lev- 
els and budget each program as if it were new. 

Budget preparation in France and other European 
countries is usually carried out by the entire cabinet. The 
French Assembly, like the U.S. Congress, has the power 
to amend budgets submitted to it. 


Buell, Don Carlos [bue’-uhl] Don Carlos Buell, b. 
near Marietta, Ohio, Mar. 23, 1818, d. Nov. 19, 1898, 
was a Union general during the American Civil War. An 
1841 graduate of West Point, Buell served in the Mexi- 
can War. Promoted to brigadier general at the start of the 
Civil War, he was given command of the Army of the 
Ohio. Buell supported Ulysses S. GRANT’s invasion of 
Tennessee by seizing (Feb. 25, 1862) Nashville, and he 
supplied vital reenforcement to Grant at the Battle of 
SHILOH (April 6-7). In September 1862 he marched north 
into Kentucky to oppose a Confederate offensive led by 
Gen. Braxton Brace. After a fierce but inconclusive battle 
at Perryville (October 8), Buell was criticized for allowing 
the Confederates to escape and was relieved (October 24) 
of command. 


Bueno, Maria [bway’-noh] The grace, speed, and 
power of self-taught Brazilian tennis star Maria Ester Au- 
dion Bueno, b. Oct. 11, 1939, made her one of the 
sport’s dominant players from 1958 to 1968. During this 
period she won 3 Wimbledon (1959-60, 1964) and 4 
U.S. (1959, 1963-64, 1966) singles titles; she also 
captured 12 Grand Slam doubles crowns. Bueno was 
elected to the International Tennis Hall of Fame in 1978. 
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Buenos Aires [bway’-nohs y’-rays}_ Buenos Aires, the 
capital of Argentina and the industrial, political, and cul- 
tural center of the country, is located on the Rio de la 
Plata estuary opposite Uruguay. The city proper has a 
population of 2,924,000 (1986 est.) and an area of 200 
km? (77 mi*). The metropolitan district has a population 
of 8,774,529 (1980) and covers 3,646 km’ (1,408 mi’). 

The people of Buenos Aires call themselves portinds, 
or “people of the port.” In the second half of the 19th 
century a tremendous influx of immigrants from Europe 
greatly increased the size of the city. The majority of the 
people are of European origin, mostly Italian. Manufac- 
turing and service industries are the mainstays of the 
economy. Industrial products include textiles, automo- 
biles, paper products, chemicals, metal products, and 
foodstuffs. The port handles nearly half of the entire na- 
tion’s foreign trade. 

Buenos Aires constitutes the federal district of Argen- 
tina and is controlled by the country’s president. The Na- 
tional Congress handles all of the city’s legislative affairs, 
and the mayor is appointed by the president. The city is 
divided into 46 administrative districts. 

Contemporary City. Buenos Aires has excellent educa- 
tional facilities. Its more than 40 universities include the 
University of Buenos Aires (1821) and the National 
Technological University (1959). Cultural activities and 
recreational facilities are abundant. There are numerous 
museums and theaters; the world-famous opera house, 
Teatro Colón, is the home of the national ballet and sym- 
phony. Palermo Park, the city’s oldest park, covers about 
600 ha (1,500 acres). 

History. Buenos Aires was founded in 1536 by Pedro 
de MENDOZA but was not settled permanently until 1580. 
It remained on the extreme southern periphery of the 
Spanish empire throughout the 17th and 18th centuries 
but began to gain in importance after the decline of silver 
production in the north in the late 18th century. In 1776 
the city was made the center of the new viceroyalty of Rio 
de la Plata. When Napoleon invaded Spain in 1810 and 
deposed the Spanish king, Buenos Aires established its 
own government. In 1816 it became the capital of the 
newly proclaimed United Provinces of the Rio de la Plata. 
When the Argentine republic was consolidated in 1880, 
Buenos Aires remained the capital. 

The subsequent growth of Buenos Aires and its in- 
creased control over the commerce, industry, politics, 
and culture of the nation have become overriding prob- 
lems in Argentina. As jobs, goods, and services concen- 
trated in one city, the growth of other metropolitan and 
mid-level centers slowed or stopped. Consequently, Con- 
gress took action in 1987 to limit further concentration in 
Buenos Aires, approving a plan to move the national cap- 
ital to the Patagonian twin cities of Viedma and Carmen 
de Patagones beginning in 1988. Thus far, however, 
Buenos Aires remains the national center. 


Buffalo Located in western New York on Lake Erie 
and the Niagara River, Buffalo is the seat of Erie County 


and the state’s second largest city. The city has a popula- 
tion of 328,123 (1990), and the metropolitan area, 
1,189,288. Once a major Great Lakes port and East- 
West transshipment point, Buffalo was known as the door 
to the Midwest during the early 1900s. Today it is a 
transportation and wholesale-retail center with fewer 
heavy industrial plants than formerly but with newer 
electronics industries. 

Also an educational center, Buffalo is the site of the 
State University of New York at Buffalo (1846) and the 
State University College at Buffalo (1867). Its cultural 
and historic attractions include the noted Albright-Knox 
Art Gallery, Buffalo Museum of Science, and Buffalo 
Zoological Gardens. 

Founded in 1803, Buffalo was burned by the British 
during the War of 1812. Its recovery was slow until 1825, 
when the Erie Canal opened, bringing trade and prosperi- 
ty to Buffalo, the canal’s western terminus. By the turn of 
the century the city was one of the world’s largest grain 
and livestock markets and a major rail center. Its port 
bustled with activity, and with the opening (1959) of the 
St. Lawrence Seaway it began accommodating oceango- 
ing vessels. Eventually, however, ships began bypassing 
Buffalo, carrying their cargo along the seaway to New York 
City and points beyond, and in recent years Buffalo has 
declined as a center of commerce. In 1985 the first sec- 
tion of a subway line, tied to revitalization of the down- 
town area, opened. 


buffalo The name buffalo generally refers to the Asian 
water buffalo, Bubalus bubalis, and the African buffalo, 
Syncerus caffer. Both species have triangular horn cores 
and other features distinguishing them from other bovids. 
The name is also, incorrectly, used to refer to the North 
American BISON. 

The Asian water buffalo is found over most of southern 
Asia. Because it is docile, it has been widely domesticat- 
ed. It is used as a draft animal, especially in rice paddies. 


The domesticated water buffalo yields high-quality milk, from 
which yogurt and mozzarella cheese originally were made. 
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The wide hooves, flexible joints, and short legs are adap- 
tations for swimming or walking in mud. The animal has 
few sweat glands and spends much time cooling itself in 
water. 

The African buffalo was widely distributed in Africa 
south of the Sahara prior to 1890, but the cattle-virus 
disease called rinderpest spread through the herds and 
nearly exterminated them. Their original range is now 
fragmented, and they have been steadily disappearing 
from most areas of South Africa. Although they occupy 
diverse habitats, water is a necessity. 


Buffalo Bill William F. “Buffalo Bill” Cody, b. Le- 
Clair, lowa, Feb. 26, 1846, d. Jan. 10, 1917, participat- 
ed in the westward expansion of the United States and 
helped shape the world’s romantic image of the American 
frontier. He rode for the pony express, served briefly in 
the Civil War, and was given the nickname Buffalo Bill for 
supplying (1867-68) buffalo meat for workers on the 
Kansas Pacific Railroad. As chief of scouts for the Fifth 
U.S. Cavalry (1868-72), he participated in several Indian 
fights. 

In 1869 he became the subject of a dime novel and 
subsequently appeared in theatrical melodramas. In 
1883 he organized a Wild West show that staged Indian 
fights, roundups, stage robberies, and buffalo hunts and 
introduced such stars as Buck Taylor and Annie Oakley to 
the public. His show toured Europe and the United States 
until his retirement in 1913. 


Buffalo Bill, who 
posed for this photo- 
graph in 1903, in- 
spired colorful myths 
of the cowboy hero. 
His Wild West Show 
captured the imagi- 
nation of Europeans 
and Americans. 





buffer |In chemistry, a buffer is a solution that resists 
changes in acidity or alkalinity (see PH) when acid or al- 
kali is added. Usually a buffer comprises a water solution 
of a weak acid and its related, or conjugate, base (for ex- 
ample, citric acid and citrate ion; see ACIDS AND BASES). 
The buffering action arises because the acid, its conjugate 
base, and the hydrogen ion participate in a rapid and re- 
versible equilibrium reaction: HA = H* + A`. Added hy- 


drogen ion associates with A` to form HA, and added hy- 
droxyl ion associates with H* to form water, H20. As long 
as the amount of acid or base added is small relative to 
the amount of buffer, it will be consumed with little 
change in the pH. 

Of the many acidic and basic compounds in seawater, 
the bicarbonate ion (HCO; ) and its conjugate base car- 
bonate ion (CO;° ) are present in the highest concentra- 
tions and establish the pH of seawater near 8. The same 
buffer is of major importance in controlling the pH of 
blood, which is 7.4 (average). The rate or equilibrium po- 
sition of many chemical reactions depends on the pH of 
the solutions in which they occur. Buffers often control 
such reactions in nature or are used for this purpose in 
the chemical industry. 


Buffet, Bernard [bue-fay’, bair-nahr’] Bernard Buf- 
fet, b. July 10, 1928, is one of the most successful 
French painters of L'Homme témoin (“the Witness”) 
group. The melancholy and despair brought on by World 
War II found vivid expression in Buffet’s somber canvases 
from 1945 to 1956. This pessimism is exemplified by his 
numerous depictions of the Crucifixion, typically with 
sticklike figures in black, brown, and olive-drab modern 
dress. Beginning with a series of paintings of Parisian 
monuments in 1957, Buffet’s work has become increas- 
ingly trivial in the view of many critics. 


bug see HEMIPTERA 


bugle The bugle is a wind instrument that comprises a 
coiled tube of metal, usually brass, without valves and 
ending in a bell. It may be pitched in either the key of G 
or B flat; its notes are limited to the lower tones of the 
harmonic series. The bugle was originally used for giving 
military signals, such as reveille, charge, retreat, or taps, 
but its use is now mostly ceremonial. The ophicleide, a 
bass bugle, was developed in 1817. 


building construction Building construction in- 
volves the techniques and procedures by which a building 
is erected. A building is generally classed by the material 
used to create its frame. The basic structural component 
of most large-scale modern buildings is steel (for build- 
ings whose structure is primarily wood, see HOUSE). The 
principles used in steel construction have evolved from 
the era of CAST-IRON ARCHITECTURE, beginning in the late 
18th century. Although steel has replaced iron as the 
primary structural element, the engineering principles as- 
sociated with the development of the iron TRUss and the 
arch, beam, and column are still in use today (See ARCH 
AND VAULT). 


Skeleton Steel Framing 


Skeleton steel construction evolved in Chicago in the 
1880s and '90s and has continued to be one of the most 
important techniques used in the construction of tall 
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buildings. A skeleton steel frame comprises a braced 
steel framework of columns and beams connected by 
bolts, rivets, or electric welding (See WELDING AND SOLDER- 
ING). This steel framework, or skeleton, supports all floors 
and walls. The exterior, or curtain, walls are attached to 
the steel framework. 

Built floor by floor, steel-frame structures can be 
erected to great heights. For many years the standard 
practice was to rivet the beams to the columns. Perfec- 
tion of electric arc-welding in the 1920s, however, per- 
mitted the welding of the entire frame into a rigid, homo- 
geneous grid of interconnecting columns and beams. The 
most recent technique in joining steel structural members 
is the use of high-strength structural bolts that are in- 
Stalled in predrilled holes and tightened by a pneumatic 
wrench to help form an immobile joint. 

Tall buildings rest on FOUNDATIONS of reinforced con- 
crete piers. Piles of wood, concrete, or steel driven into 
dense soils under the surface to support reinforced con- 
crete on which the steel skeleton rests. 

The structural steel is erected floor by floor. Each 
piece is fabricated in a factory and then erected on site 


(Below) Tower cranes were moved to suc- 
cessively higher levels to hoist structural 
materials into place during construction of 
the World Trade Center in New York City. 
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using cranes or derricks (see DERRICK AND CRANE). When 
the steel members of a complete floor are in position, the 
joints are fixed by riveting, welding, or bolting. 


Curtain Walls 


A curtain wall is an exterior wall that carries no floor 
loads; it usually is made principally of metal, stone, glass, 
or precast concrete, but may also be made of sandwich 
panels. Prefabricated into panels, the curtain is attached 
to the structural frame by clips or anchors to form a con- 
tinuous wall. 


Floor and Roof Systems 


Floor and roof systems are closely related to the structur- 
al frame. The oldest type of floor used on steel-skeleton- 
framed buildings were reinforced concrete slabs about 10 
cm (4 in) thick, laid between wrought-iron | beams. Today 
reinforced concrete slabs that span 3.7 to 5.5 m (12 to 
18 ft) can be poured into place. Spaces of greater width 
may be spanned by ribbed reinforced concrete slabs. 
One of the lightest floor- and roof-support members for 
long spans is the open-web steel joist, a variety of truss. 





(Above) Different stages in skyscraper construction are illustrated in this urban renewal 
project in Portland, Ore. Reinforced concrete pillar supports for the steel skeleton are 
being formed at the lower right. The uncoated skeletal steel framing is exposed in the 
upper stories of the building; in the lower levels, the steel already has been surfaced with 
cement to protect it against corrosion and fire. 
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The most commonly used material for spanning between 
open-web joists is steel decking, a light-gauge sheet steel 
prefabricated with corrugations to furnish stiffening. The 
decking is usually welded to the structural beams. 


Fireproofing 


Although steel is an incombustible material, it loses its 
strength and buckles or collapses when heated to 650°- 
950° C (1,200°-1,700° F). Early steel buildings were 
protected from the effects of fire by clay tile, masonry, or 
concrete surrounding each column and beam. Although 
these materials are still used to a limited extent, other 
methods have been developed that use lighter, thinner 
substances. Contact fireproofing uses GYPSUM or portland 
cement plaster mixed with PERLITE or vermiculite; this is 
sprayed directly onto columns, beams, and the underside 
of steel decking. H columns may be wrapped with metal 
lath, which is then plastered or sprayed with gypsum or 
portland cement to make a square column. Steel decks 
and floor beams may be protected by membrane fire- 
proofing, a thin, lightweight ceiling attached to or hung 
underneath decks and beams on steel wires. 

Traditionally, all exterior structural members were en- 
cased in insulation as fire protection. Three new forms of 
protection are now in use: hollow steel columns and 
beams are filled with liquid; flame shields are placed 
around window openings to direct the heat of a fire away 
from the structural steel; the structural steel is separated 
from building walls so that the air space between wall and 
steel prevents heat buildup. 


Long-Span Steel Framing 


Large buildings such as auditoriums, airports, and sports 
arenas require greater distances between supports than 
can be supplied by traditional column-and-beam framing. 
Large areas may be covered instead by long-span steel 
framing. The most common types of long-span framing 
include built-up girders—steel plates and shapes welded 
or riveted together to form a structural member of far 
greater strength than the single girder. Trusses are also 
used to span large areas. Usually prefabricated, they are 
hoisted into place by cranes or derricks. As the trusses 
are set, they are held in alignment by horizontal beams 
called purlins, which span between trusses. 

When very large clear spans are needed, open-web 
arches may be used. The arch may start from the ground 
and furnish support for the walls as well as for the roof. 
The bottom of the arch is connected to the foundation by 
heavy pin connections. Arched trusses may radiate from a 
central point, forming a dome. Covers over athletic facili- 
ties with spans as great as 200 m (660 ft) use this type of 
framing. 

Space frames, known also as lattice structures, com- 
prise three-dimensional, trusslike triangular frameworks 
used to span square or rectangular areas. The individual 
members are arranged to carry loads to four or more sup- 
ports on all sides of the rectangle. Space frames are used 
for structures such as exhibition halls, where long spans 
and a column-free interior space are desired. Space 
frames with parallel top and bottom surfaces are usually 





The rigid column-and-beam skeleton frames of skyscrapers are made either 
of steel sections connected by riveted, bolted, or welded iron brackets (A) or 
of reinforced concrete (B). In reinforced concrete construction, pillars (1), 
main beams (2), and floor slabs (3) are cast in place as integral units rein- 
forced with steel rods to provide the tensile strength that concrete lacks. 


constructed of standardized, prefabricated rods or tubes 
that can be quickly assembled and erected by simple 
methods. 


Cable-Supported Structures 


In recent years a substantial upsurge has occurred in the 
design and construction of cable-supported structures. 
This type of system uses a wire-cable suspension bridge, 
which had reached a high state of development in the 
1860s. Two types of cable-supported structures are in 
use today: the single-story hanging roof, and multistory 
systems using cables for vertical supports. 

A cable is the most economical form of steel with 
which to span large areas. Cable-supported roofs intro- 
duce a new problem into design, however, because they 
tend to be aerodynamically unstable (affected by wind). 
Several techniques have been used to overcome flutter in 
suspended roofs. One of the first major one-story, cable- 
Supported roofs erected in the United States was the 
State Fair and Exhibition building in Raleigh, N.C., built 
in 1954. In this building the roofing rests on a tightly 
drawn two-layered grid of cables at right angles to one 
another. Another form of suspended roof construction is 


362 BUILDING CONSTRUCTION 





Eero SAARINEN’S Dulles International Airport in Washing- 
ton, D.C., completed in 1962. This building has a cable 
Suspension system covered with heavy precast concrete 
decking. 


Reinforced Concrete Construction 


Concrete is a material with great compressive strength 
(See CEMENT AND CONCRETE). Concrete, however, has little 
resistance to a pulling force or tension. Steel, on the oth- 
er hand, can be produced with a high tensile strength. 
Concrete and steel are combined In reinforced concrete to 
take advantage of the strengths of each material. 

The first high-rise concrete buildings were construc- 
tions of columns and beams similar to skeleton steel 
framing. The concrete was hoisted up temporary steel 
towers and poured into wooden forms to shape the col- 
umns and beams. When the concrete had set and gained 
sufficient strength, the forms were removed and reused. 
As the concrete skeleton progressed upward, new forms 


were set, and the floors were poured over the beams. The 
refinement of flat slab framing in the 1920s greatly re- 
duced the weight of buildings by eliminating many of the 
heavy beams. In this system the reinforced floor slabs act 
as a continuous beam attached to, and spanning be- 
tween, columns. A recent innovation in concrete con- 
struction is the design of exterior walls as load-bearing 
columns and beams. 

The full potential of concrete in building construction 
resulted from the development of prestressing, which is 
the method of inducing a controlled stress in a beam be- 
fore it is subjected to a load. 

The labor of building forms and the equipment nec- 
essary to transport and place concrete in high structures 
are major cost items. To save money, two major methods 
have been developed to erect precast walls or floors: tilt- 
up and lift-slab construction. Tilt-up construction com- 
prises casting wall panels in a horizontal position and, 
when they have gained sufficient strength, tilting them 


In the lift-slab method of building construction, the columns (1) of a building are erected first. All floors, including the roof, are then cast at ground level, one 
on top of the other. The complete stack of floors is hoisted up the columns one at a time by hydraulic jacks (2). As the stack rises, each of the lower floors (3) 
is secured in position by an anchor frame (4) at the appropriate level, and the outer walls (5) are constructed. The raising of the individual floors of a stack (6) 


is represented diagrammatically in the figure at right. 
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up into position by cranes. Individual panels are general- 
ly joined by poured-in-place concrete pilasters. Steel re- 
inforcing rods projecting from the edges of adjacent pan- 
els are welded together, wood forms are erected, and the 
pilaster is poured to make a rigid wall. Lift-slab construc- 
tion is similar to tilt-up construction. Concrete or steel 
columns are erected, and the ground-floor slab is cast. 
The second, third, and subsequent floors are cast on top 
of the first; the final floor is the roof slab. The roof and 
floor slabs are lifted into position one at a time. 

A shell structure is formed of single or double curved 
Surfaces where the ratio of thickness to span is 1:500 or 
less. Column, beam, and slab structures resist bending 
and shearing forces by their strength, and shell structures 
have stresses uniformly distributed over their entire sur- 
face and resist loading by their shape. The simplest of the 
Shell structures comprise barrel vaults and domes. Build- 
ers in Europe and Latin America used thin shell struc- 
tures in a variety of shapes. Outstanding shell structures 
have been designed and constructed by Félix CANDELA of 
Mexico, Pier Luigi Nervi of Italy, Oscar NIEMEYER of Bra- 
zil, and Eduardo Torroja of Spain. One of the most un- 
usual shell structures, designed by the Danish architect 
Jorn Utzon, is the Opera House in Sydney, Australia. 


Factory-Produced Modules 


In the future, building construction may be revolutionized 
by a new technology using preformed modular structures. 


The Opera House in Sydney, Australia, is a 
structure consisting of huge concrete shell 
vaults. The thick, arching concrete ribs 
that support the concrete walls were 
precast and later assembled and 
interlocked. 


Several systems have been developed using factory-pro- 
duced modules that can be assembled to form a com- 
plete high-rise building. In France more than 100,000 
dwelling units are produced annually that use precast 
concrete walls and slabs in room-sized units containing 
all utilities. The box-shaped units are assembled on the 
ground and hoisted into place in a structural steel frame 
by a crane. In London many multistory flats are now pro- 
duced whose units are machine-molded from materials 
reinforced with glass fiber and are hoisted into place in 
modular steel-framed structures. Scandinavia has pro- 
duced industrialized building systems that are used 


Buckminster Fuller 
used a huge 
geodesic dome, a 
self-supporting 
sphere of interlocking 
steel triangles, for the 
United States Pavilion 
at the 1967 Montreal 
world exposition. 
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Prefabricated concrete modules—box-shaped units complete 
with utilities—were hoisted into place to form the apartment com- 
plex Habitat, displayed at the Montreal world exposition in 1967. 


throughout the world under licensing arrangements. One 
example is the Skarne system, developed in Sweden and 
used to construct multistory housing units up to 25 sto- 
ries high. Although Europe has moved toward modular 
buildings, U.S. progress has been slow, partially because 
of the multiplicity of building codes and regulations. 

See also: GEODESIC DOME; SKYSCRAPER. 


Bujumbura [boo-joom-boo’-rah] Bujumbura is the 
capital and largest city (1986 est. pop., 272,000) of Bu- 
rundi, in central Africa. Located at the northeastern end 
of Lake Tanganyika, it was formerly known as Usumbura 
and was renamed Bujumbura in 1962, when Burundi re- 
ceived independence. It has a university (1961). 


Bukhari, al- (bu-kah’-ree, ahl] Muhammad Ibn lIs- 
mail al-Bukhari, b. July 21, 810, d. Aug. 31, 870, was a 
Muslim scholar who compiled a collection of Hadith (tra- 
ditions about Muhammad) in a book, A/-Jami al-sahih, 


ranked second only to the Koran in influence among 
Muslims. Born in Bukhara, he made a pilgrimage to Mec- 
Ca as a teenager and then spent 16 years traveling 
through Asia to listen to Muslim authorities, gathering 
traditions and sayings of the prophet. Al-Bukhari’s tomb, 
near Samarkand, is an important shrine for pilgrims. 


Bukharin, Nikolai Ivanovich [boo-kar’-een, nikoh- 
ly’ ee-vah’-noh-vich] Nikolai Ivanovich Bukharin, b. Oct. 
9 (N.S.), 1888, d. Mar. 13, 1938, a leading Soviet theo- 
retician of the 1920s, was executed during the Great 
Purge of the 1930s. He became a Bolshevik in 1906 and 
lived in exile from 1911 until 1917. In August 1917 he 
was elected to the Bolshevik Central Committee, and then 
became editor of Pravda. In 1926 he became president 
of the Communist International (Comintern). 

When ‘Joseph STALIN commenced the forced collectiv- 
ization of agriculture in 1928, Bukharin opposed the new 
policy, becoming leader of the so-called Right Opposition. 
He lost his posts in 1929. Although he soon recanted his 
criticisms, he never regained his former power. Arrested 
in 1937, Bukharin was tried in March 1938 for conspir- 
ing to overthrow the Soviet state. He made a partial con- 
fession and was shot. Soviet authorities later acknowl- 
edged that the charge was false, and he was officially re- 
habilitated in 1988. Bukharin’s most influential work was 
Economic Theory of Leisure Class (1927). 


Bukowski, Charles The American poet, short-story 
writer, and novelist Charles Bukowski, b. Andernach, 
Germany, Aug. 16, 1920, a cult hero who emerged in the 
early 1960s, flouts the literary establishment that has 
begun to accept him. Bukowski’s many works—uncon- 
ventional, unrevised, uneven—powerfully evince a nega- 
tive worldview in depicting the Los Angeles low life from 
which he draws creative strength. A recent poetry collec- 
tion is War All the Time: Poems, 1981-1984 (1984). 
Bukowski also wrote the screenplay for the film Barfly 
(1987). 


Bulawayo [boo-lah-way’-yoh] Bulawayo (“the Place of 
Slaughter”; 1983 est. pop., 429,000), in southeastern 
Africa, is the capital of Matabeleland and Zimbabwe's 
second largest city and chief industrial center. It was 
founded on its present site in 1894 by British settlers 
under the leadership of Cecil Rhodes. Bulawayo is a rail- 
road junction and an educational and service center. Its 
industries include metal fabricating, food processing, 
auto assembly, and tobacco processing. 


Bulfinch, Charles Charles Bulfinch, b. Boston, Aug. 
8, 1763, d. Apr. 4, 1844, is considered the first native- 
born professional American architect. Bulfinch’s version 
of the architecture of Robert Apam is known in the United 
States as the FEDERAL STYLE. In his designs for the Massa- 
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chusetts State House, Boston (1795-98), and the Con- 
necticut State House, now Hartford City Hall (1792-96), 
Bulfinch used a domed central block with heavy flanking 
wings. Another of his outstanding designs is the central 
part of the Massachusetts General Hospital (1817-20). 
In 1818, Bulfinch became the Architect of the Capitol 
in Washington, D.C., succeeding Benjamin LATROBE. He 
continued Latrobe’s restoration of those areas of the Cap- 
itol burned during the War of 1812, including the rotun- 
da, and completed the west portico to his own designs. 


Bulfinch, Thomas Thomas Bulfinch, b. Newton, 
Mass., July 15, 1796, d. May 17, 1867, was the son of 
the architect Charles Bulfinch and the author of a popular 
account of classical and world mythology, The Age of Fa- 
ble (1855). He also wrote an account of Arthurian and 
Carolingian legends, The Age of Chivalry (1858). The two 
are often published together as Bulfinch's Mythology. 


Bulgakov, Mikhail Afanasievich [bul-gah’-kawf, 
meek-hyl’ uh-fuh-nah’-syuh-vich] At the time of his 
death the Russian novelist and playwright Mikhail Bulga- 
kov, b. May 15 (N.S.), 1891, d. Mar. 10, 1940, was 
known chiefly for his novel The White Guard (1925; Eng. 
trans., 1973) and its stage adaptation, The Days of the 
Turbins (1926; Eng. trans., 1938, 1963, 1972), which 
were probably the only Soviet works concerning the Rus- 
sian Revolution in which the enemies of the Bolsheviks 
were described with a degree of sympathy. Bulgakov is 
regarded today as one of this century’s finest Russian 
Satirists and fantasy writers. His works include the un- 
completed novel Black Snow, published in 1965 (Eng. 
trans., 1968); The Master and Margarita, published in a 
censored edition in 1966-67 (Eng. trans., 1968); The 
Heart of a Dog (1925; Eng. trans., 1968), a caustic sat- 
ire on Soviet life; and numerous plays. 


Bulganin, Nikolai Aleksandrovich ‘bool-gahn’yin, 
nyik’-oh-ly ul-yik-sahn'-droh-vich] Nikolai Aleksandro- 
vich Bulganin, b. June 11 (N.S.), 1895, d. Feb. 24, 
1975, was the chairman of the Council of Ministers (pre- 
mier) of the USSR (1955-58). A Communist party mem- 
ber from 1917, he was an industrial and economic ad- 
ministrator who was elected to the Central Committee of 
the party in 1934. He served as a political commissar in 
the army during World War || and became minister of the 
armed forces in 1947. After the death (1953) of Joseph 
Stalin, Bulganin supported Nikita KHRUSHCHEV in his 
power struggle with Georgy MALENKOV, whom he eventu- 
ally replaced as premier. He later opposed Khrushchev, 
however, and was demoted. 


Bulgaria Bulgaria is located on the Balkan Peninsula 
in southeastern Europe. It is bordered by the Black Sea 
on the east, Turkey and Greece on the south, Yugoslavia 


on the west, and Romania on the north. Although a small 
country today, Bulgaria was once the dominant power in 
the Balkans. In the Middle Ages it competed with the 
Byzantine Empire and greatly influenced the cultural life 
of the region, until conquered by the Ottoman Turks in 
the late 14th century. The modern nation of Bulgaria was 
established in 1878. From 1947 until 1989 it was under 
dictatorial Communist rule. 


Land and Resources 


Bulgaria is divided into four major geographic regions. 
The most northerly is the plateau of the Danube, which 
rises from the shore of the Danube River to the foothills of 
the east. Its climate is continental, with hot summers and 
cold winters. The Balkan Mountains (“Old Mountains” to 
the Bulgarians) are the second region. They are highest in 
the western part of the country and gradually diminish to- 
ward the Black Sea. These mountains block the cold winds 
blowing from the plains of Russia, and the region to the 
south, the valley drained by the Maritsa River, enjoys a 
Mediterranean climate, with mild, rainy winters and warm, 
dry summers. Finally, south of the Maritsa River valley are 
the Rhodope Mountains, highest in the Balkan Peninsula, 
which form the border between Bulgaria and Greece. 

The Danube Plateau and the Maritsa valley are impor- 
tant agricultural regions. The Maritsa valley contains the 
famous Valley of Roses, devoted to the production of attar 
of roses, a vital ingredient in the making of perfume. 
Bears, wolves, foxes, squirrels, elk, and wildcats can still 
be found in Bulgaria’s mountain forests. 

Bulgaria is not well endowed with mineral wealth. It 
does contain significant deposits of coal, but it Is of a 
low-grade kind called lignite (brown coal), which contrib- 
utes to air pollution when burned. 


People 


Ethnic Bulgarians, about 90% of the population, are 
named after the Bulgars, a nomadic people from Central 
Asia who came to the area in the 7th century and inter- 
mingled with the local Slavic population. The largest mi- 
nority today are ethnic Turks, who make up approximate- 
ly 9% of the population. Other minorities include Gyp- 
sies, Armenians, Greeks, Russians, and Jews. Ethnic Bul- 
garians who converted to Islam are recognized as a sepa- 
rate group called Pomaks. The government’s efforts to 
forcibly assimilate ethnic Turks caused many of them to 
flee the country in the late 1980s. 

Historically, Bulgarians belong to the Bulgarian Ortho- 
dox church, an autonomous branch of the Eastern Ortho- 
dox church. Most ethnic Turks and the Pomaks are Mus- 
lim. There are also small groups of Protestants, Jews, and 
Roman Catholics. During the period of dictatorial Com- 
munist rule, the practice of religion was discouraged by 
the government. 

Education and Health Care. Basic education in Bulgaria 
is free, universal, and compulsory between the ages of 7 
and 16. Students who qualify for advanced study are 
supported by the state. Like education, health services 
are provided free by the state, although citizens may seek 
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PEOPLE'S REPUBLIC OF BULGARIA 


Land: Area: 110,912 km* (42,823 mi’). Capital and 
largest city: Sofia (1988 est. pop., 1,128,859). 


People: Population (1990 est.): 8,900,000. Density: 
80.2 persons per km* (207.8 per mi’). Distribution 
(1990 est.): 67% urban, 33% rural. Official language: 
Bulgarian. Major religions: Eastern Orthodoxy, Islam. 


Government: Type: republic. Legislature: National As- 
sembly. Political subdivisions: 27 provinces, 1 capital dis- 
trict. 


Economy: GNP (1988): $67.6 billion; $7,540 per capi- 
ta. Labor distribution (1986): agriculture—21%; indus- 
try-—45%; other-—34%. Foreign trade (1987): imports— 
$16.9 billion; exports—$16.8 billion, Currency: 1 lev = 
100 stotinki. 


Education and Health: Literacy (1989): 95% of adult 
population. Universities (1989): 3. Hospital beds (1986): 
87,085. Physicians (1986) 26,451. Life expectancy 
(1990): 72. Infant mortality (1990): 13.5 per 1,000 live 
births. 


private care if they wish. Diseases such as cholera and 
tuberculosis, which were once serious threats to public 
health, have been eliminated. 

Culture. Bulgaria’s cultural life was quite rich during 
the Middle Ages but declined in the centuries of isolation 
under Ottoman rule. In the 19th century Bulgarians began 
to create a new Cultural life that was influenced both by 
foreign models and by native traditions. Bulgaria developed 
particularly strong traditions in literature, music, and the 
arts. In music the opera singers Boris CHRISToFF and Niko- 
lai Ghaiouroff became world famous, and Milcho Leviev is 
an important contributor to American jazz. The artist 
CHRISTO is famous for the vast scale of his productions. 


Economy 


Under the pre-1989 Communist system, Bulgaria had a 
centrally planned economy. Although this system worked 
effectively in the early stages of industrialization, it was 
not adequate for a more complex economy. With the fall 
of the Communist dictatorship in 1989, the country be- 
gan moving toward a system based on free markets. Small, 
independent enterprises became legal right away, and sim- 
ilar measures were proposed for the larger industries. 
Agriculture. About half of Bulgaria’s land area is suit- 
able for agriculture. The country’s chief crops are wheat, 
corn, other grains, sugar beets, sunflower seeds, roses, 
fruits and vegetables, and tobacco. Bulgarian fruits and 
vegetables are exported to many countries in Europe, and 
much of what is called “Turkish” tobacco actually comes 
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from southern Bulgaria. Bulgarian wines have become 
popular in many countries in the world. 

Industry. Bulgaria had little modern industry before 
World War II. Since that time, however, the government 
Stressed the industrial sector, and it has become the main 
component of the economy, employing over 40% of the 
country’s workers. Bulgaria’s principal industrial products 
are processed foods, machinery, chemicals, and metal 
products. Tourism has also become an important indus- 
try, with many resorts built along the coast of the Black 
Sea, in the mountains, and near hot springs. Most of Bul- 
garia’s energy needs must be satisfied by imports, al- 
though some progress has been made in developing nu- 
clear power. Bulgaria's largest cities are Sofia, the capital 
and seat of government; PLovoiv, the site of an annual 
world industrial fair; and the Black Sea cities of VARNA 
and Burcas. Ruse, on the Danube, is also an important 
port. 

From 1947 to 1989 the Bulgarian government was 
run by the Communist party, whose Politburo (Political 
Bureau, or ruling council) was the real center of power. 
On Nov. 10, 1989, Todor ZHivKov, who had headed the 
Communist party and the government for 35 years, was 
forced to retire. The new Communist leadership con- 
demned the party’s past methods of government and 
pledged to reform. Changing their name from “Commu- 
nist” to “Socialist,” the new leaders promised to separate 
the party from the institutions of government, to respect 
individual rights, and to allow a political opposition. A 


new government was formed with Petur Mladenov as 
president and Andrei Lukanov as premier. At the same 
time, many other groups took advantage of these changes 
to form new political parties. The most important of them 
formed a coalition, the Union of Democratic Forces 
(UDF), led by Zheliu Zhelev. The UDF promised to turn 
Bulgaria into a parliamentary democracy. 

In June 1990, elections were held for a Grand Nation- 
al Assembly that would prepare a new constitution for 
Bulgaria. The Bulgarian Socialist party won a small ma- 
jority, 211 of 400 seats, but received only 47% of the 
popular vote. The Union of Democratic Forces received 
about 36%, and the rest was divided among smaller par- 
ties. In August 1990, Zheliu Zhelev of the UDF replaced 
Mladenov as president. An economic crisis forced Lu- 
kanov to step down as prime minister the following De- 
cember. Dimitar Popov, an independent, was chosen to 
succeed him, thus ending the control of the former Com- 
munist party. 


History 


In the 6th and 7th centuries AD much of the Balkan Pen- 
insula was settled by Slavic tribes. The Bulgars, a Turkic 
people, migrated to the Balkans from central Asia in the 
second half of the 7th century. They conquered the Slav- 
ic tribes and founded the First Bulgarian Kingdom in 
681. The Bulgarians adopted Orthodox Christianity in the 
9th century under Boris |. Under Boris’s son, Tsar Sime- 
ON | (r. 893-927) the First Bulgarian Kingdom reached 
the height of its power. Its territory included most of the 
Balkan Peninsula, and it enjoyed a vigorous cultural and 
intellectual life. Bulgaria declined under Simeon’s suc- 
cessors, and in 1014 the Byzantine emperor Basil I] won 
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a battle over the Bulgarian army after which he ordered 
14,000 prisoners to be blinded. For this Basil II took the 
title Bulgaroctonos, or “Bulgar slayer,” and Bulgaria was 
ruled by Byzantium until 1185. In that year the brothers 
Ivan and Peter Asen launched a successful revolt that led 
to the establishment of the Second Bulgarian Kingdom, 
which reached its height under Tsar Ivan Asen II (r. 
1218-41). After his death the kingdom weakened, and in 
1393 the royal capital, Turnovo, was seized by the Turks. 

During the nearly 500 years of captivity in the Otto- 
man Empire, Bulgaria's national customs and values 
were preserved in the monasteries and in mountain vil- 
lages. In the 18th century Paissy, a Bulgarian monk of 
the Khilendar monastery on Mount Athos, used medieval 
texts to prepare a history of his people, and in the follow- 
ing century a strong national revival developed. A Bulgari- 
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(Above) The ancient Rilski Monastrie, or 
Rila Monastery, lies in a valley of the Rila 
Mountains, in southwestern Bulgaria. Once 
a bastion of the Bulgarian Orthodox 
church, the monastery is a center of nation- 
al Culture and major tourist attraction. 

(Left) Bulgarian citizens parade through 
Sofia’s Square on September 9 during the 
Liberation Day festivities, which commem- 
orate the end of Nazi rule in 1944. 
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an school system was begun in 1835 and the national 
church was restored in 1870. Finally, the Russo-TuRKISH 
War of 1877-78 resulted in the restoration of a self-gov- 
erning Bulgarian state. A German prince, Ferdinand of 
Saxe-Coburg-Gotha (see FERDINAND l, TSAR OF BULGARIA), 
became Bulgaria’s monarch in 1887. In 1908, Ferdi- 
nand took the old title of tsar, and his desire to regain all 
the old Bulgarian lands led to the formation of an alliance 
with Serbia, Montenegro, and Greece. In the First BALKAN 
War (1912), the allies forced Turkey to relinquish its re- 
maining Balkan territories. They could not agree among 
themselves, however, and fought the Second Balkan War 
(1913), which Bulgaria lost. 

Bulgaria was also on the losing side in World War | and 
had to give up territory to Serbia and Greece. Ferdinand 
was forced to abdicate, and the throne passed to his son 
Boris Ill (r. 1918-43). Reparations, the influx of many 
refugees from the lost territories, and severe economic 
problems kept Bulgaria in turmoil after the war. In 1934, 
Boris and the army imposed a dictatorship on the coun- 
try. During World War II, Bulgaria was a reluctant ally of 
Germany. Boris’s death in 1943 left the country without a 
strong leader, and in September 1944 the Soviet Union 
declared war on Bulgaria and quickly occupied its territo- 
ry. Led by Georgi Dimitrov, the Bulgarian Communists 
Seized power, and by the end of 1947 completely elimi- 





nated their opponents. The Communist government in- 
dustrialized Bulgaria and also expanded education, help- 
ing to prepare the way for a new reform-minded genera- 
tion at the end of the 1980s. 


Bulgarian literature see BULGARIA 


Bulge, Battle of the The Battle of the Bulge, or 
Battle of the Ardennes, fought from Dec. 16, 1944, to 
Jan. 31, 1945, was Germany’s last major attempt to turn 
back the Allied invasion of Europe in WorRLD War II. Ger- 
man forces under generals Gerd von Rundstedt and Has- 
so von Manteuffel drove a wedge (the Bulge) into Allied 
lines through the Ardennes on the Franco-Belgian fron- 
tier. They were halted chiefly by the U.S. lst and 3d 
armies, the latter under Gen. George PATTON, and forced 
to retreat. Snowstorms contributed to the heavy casual- 
ties on both sides. (See map on facing page.) 


bulimia Bulimia is an eating disorder marked by con- 
sumption of large quantities of food at one sitting. It is 
frequently combined—particularly in young women—with 
ANOREXIA NERVOSA, or an obsessive concern with thinness 
and weight loss. This combined condition, sometimes 
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called bulimorexia or bulimia nervosa, is characterized by 
induced vomiting or the taking of laxatives to rid the body 
of food after a heavy meal. Such behavior appears to stem 
from a compulsive desire for perfection, poor self-image, 
and stressful family relationships. Depression is also 
common. Research in the late 1980s indicated that bu- 
limia itself, however, may be caused by impaired secre- 
tion of a hormone, cholecystokinin (CCK), that normally 
induces a feeling of fullness after a meal. 

Severe medical problems can result from bulimia ner- 
vosa, such as nutritional deficiencies and hormonal 
changes leading to menstrual irregularities. Where bulim- 
ia has been present for a long time, metabolic imbalance 
and heart disorders can occur. Treatment is most suc- 
cessful when medical therapy and psychotherapy are 
combined. 


Bull, John (composer) John Bull, b. c.1562, d. Mar. 
12 or 13, 1628, was a celebrated English organist, vir- 
ginalist, and composer. Bull served as organist to the 
Chapel Royal under both Elizabeth | and James J, and in 
1617 he was named organist to Antwerp Cathedral. 
Bull’s reputation rests principally on his brilliant and 
masterful keyboard works. 


Bull, John (personification) John Bull, in literature 
and cartoons, is the personification of England. He was 
created by the Scottish wit John Arbuthnot (1667-1735) 
in the History of John Bull (1712). The caricaturists of 
the humorous magazine Punch have represented him as 
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an aroused countryman, a proud burgher, or a defiant 
sailor with a Union Jack waistcoat. 


bull, papal A bull, from the Latin bulla meaning 
“leaden seal,” is a letter containing a mandate of the 
pope. In very early times, bulls were sealed with the 
pope's signet ring. Today, they are ordinarily sealed with a 
red stamp; only the most solemn bulls carry a leaden 
seal. Famous bulls include Exsurge Domine (1520) of 
Leo X against Martin Luther; Pastor Aeternus (1870) of 
Pius IX on papal infallibility; and Humanae Salutis 
(1961), issued by John XXIII to convoke the Second Vati- 
can Council. Papal bulls are also issued to proclaim the 
canonization of a saint. 


bull mastiff The bull mastiff is a powerful and active 
breed of working dog. The male stands 64-69 cm (25- 
27 in) at the shoulder and weighs 50-59 kg (110-130 
Ib); the female is smaller. The head is massive, with a fair 
amount of wrinkling, and the V-shaped ears are medium 
in length. The short, dense coat may be red, fawn, or 
brindle; a dark muzzle is preferred. 





te A 
The bull mastiff is a working dog that was bred in England to 
protect game preserves and estates from poachers. 


The breed was developed in the second half of the 19th 
century by English gamekeepers to attack poachers on the 
lands they managed. Crosses between the mastiff and the 
bulldog of that time produced the desired combination of 
courage, power, speed, and tenacity. By the 20th century 
the great game preserves were disappearing, but the need 
for guard dogs and watchdogs was still great, and the bull 
mastiff moved easily into this role. The breed was recog- 
nized by the American Kennel Club in 1933. 


Bull Moose party The Bull Moose party was the 
popular name for the U.S. PROGRESSIVE PARTY that Theod- 
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ore Roosevelt organized for his 1912 presidential cam- 
paign. After being denied the Republican nomination that 
year, Roosevelt ran on his own third-party ticket. 

The Bull Moose platform called for the direct election 
of senators; women’s suffrage; monopoly-control laws; 
minimum-wage and child-labor legislation; tariff reform; 
and the initiative, recall, and referendum at the federal 
level. In the election, Roosevelt polled 4,118,571 popu- 
lar and 88 electoral votes. He outpolled the Republican 
ticket but, by splitting the Republican vote, assured the 
election of Woodrow WILson, the Democratic candidate. 
The Bull Moose party disappeared in 1916, when Roos- 
evelt rejoined the Republicans. 


Bull Run, Battles of Two battles in the U.S. Civil 
War were fought along Bull Run Creek near Manassas in 
northern Virginia. The first occurred on July 21, 1861, 
when Gen. Irvin McDoweLt led his 37,000 Union troops 
against 32,000 Confederates under Gen. P. G. T. BEAu- 
REGARD In the first phase of an “on to Richmond” cam- 
paign. Beauregard, who had been reinforced on July 20 
by about 10,000 men from the Shenandoah Valley under 
Gen. Joseph E. Johnston, met McDowell near Manassas 
Junction. McDowell’s swift start threatened to sweep the 
field. Resistance by Gen. T. J. Jackson’s brigade at the 
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Henry House Hill on the Confederate left, however, 
earned JACKSON the nickname “Stonewall” and won the 
day for Beauregard. First Bull Run (or Manassas) con- 
vinced the North of the war’s seriousness and made the 
South overconfident. 

A year later, after the Peninsular campaign and other 
major Virginia battles, Gen. Robert E. LEE met the Feder- 
als under Gen. John Pope near the First Bull Run fields. 
Second Bull Run (Aug. 29-30, 1862) marked the high 
point of Lee’s campaign against both Gen. George B. 
McCLELLAN and Pope. Lee detached Jackson behind 
Pope, and Jackson held Pope off while Lee sent Gen. 
James LONGSTREET to defeat Pope’s left flank. This great 
Southern victory cleared Virginia of Federal troops. 


bull terrier The bull terrier was probably developed 
about 1835 in England by mating a bulldog with a white 
English terrier, a breed now extinct. Created as a pit dog 
to fight other dogs, the bull terrier battled until it or its 
opponent was dead. It was well suited for such activity, 
having great agility, a low center of gravity, and a powerful 
set of jaws. Although dog fighting was outlawed in En- 
gland in 1835, the breed continued to be used for this 
bloody sport through most of the 19th century. (See also 
PIT BULL.) Bull terriers grow up to 56 cm (22 in) high at 
the shoulder, weigh up to 16.3 kg (36 Ib), and are similar 
in size to bulldogs but longer-legged. They may be white, 
red, black, black and tan, or brindle, and the colored bull 
terriers usually have white markings. 


The bull terrier, a powerfully built dog, is one of 
the strongest dogs of its size. It was bred from 
the early bulldog and the white English terrier. 







bulldog The bulldog is a British breed of dog created 
to bait bulls, a sport in which the dog grabbed the bull by 
the nose and hung on at all costs. The breed’s massive 
head, dumpy body, and incredible tenacity were all 
qualities needed in bullbaiting. With the outlawing of 
bullbaiting in 1835, the bulldog’s usefulness was 
thought to be finished. Breeders, however, were deter- 
mined to preserve the breed, and in the process the 
deadly fighter was transformed into a good-natured, 
quiet companion. 

The massive head of the bulldog, out of proportion to 
the rest of the animal, often necessitates a cesarean sec- 
tion for delivery. The pushed-in face makes the breed sus- 
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its squat, muscular stance 
and pugnacious expression. 
Used from the Middle Ages 
to the 19th century to bait 
bulls, the bulldog attacked 
savagely and without regard 
to pain. The modern bulldog 
is more docile. 





ceptible to breathing and respiratory troubles. The dogs 
suffer in hot weather and have many eye and ear problems. 

Mature bulldogs weigh about 22.5 kg (50 Ib) and 
stand 33-38 cm (13-15 in) high at the shoulder. 


bullfighting Bullfighting is a spectacle in which a 
bullfighter, or matador, ceremoniously taunts and fights a 
bull in a public arena, usually with the goal of killing it 
with a sword, the estogue. Bullfighting is the national 
sport of Spain and is also popular in Mexico and other 
parts of Latin America, southern France, and Portugal. 

In Spain in this century, such great matadors as Man- 
olete, who was gored to death in 1947, Juan BELMONTE, 
Luis Dominguín, Antonio Ordóñez, Carlos Arruza, and 
Manuel Benítez (EL CorDoBés) have become wealthy and 
famous for their artistic killings of bulls. 

In modern bullfighting, the star is the matador (al- 
though the Portuguese attack by horseback and do not 
kill the bull). He has assistants, called banderilleros (on 
foot) and picadores (on horseback). The actual bullfight, 
which begins with a parade and ceremony, has several 
Stages. First, the banderilleros enter the ring with the 
matador and proceed to taunt the bull by waving capes 
and forcing him to charge. This gives the matador an op- 





The bulldog is well known for 





El Cordobés, a great Spanish matador, avoids the charge of a bull. 
The objective of this ritualized spectator sport is for the matador 
skillfully to assert his dominance over the animal prior to killing tt. 


portunity to evaluate the bull’s temperament. Then the 
two picadores ride into the ring on padded, blindfolded 
norses. The picadores thrust long lances at the bull, en- 
raging the bull in preparation for the next stage. The ban- 
derilleros return to the ring and further disturb the bull by 
waving brightly ribboned dart sticks at the animal and 
then placing these sticks in the bull’s shoulders. 

Finally comes the matador for the kill. Brightly 
dressed, he uses a sword draped with a red cloth, called a 
muleta. After a number of intricate passes with the mu- 
leta, during which the matador must work extremely close 
to the bull, the matador sights the bull along his sword, 
runs forward, and plunges it in, aiming for the half-dollar- 
Size spot between the shoulders. 

Although bullfighting has been described as inhumane 
and has been little practiced outside the Iberian peninsu- 
la and Latin America, its defenders say that it is too much 
ingrained in these cultures to ban. 


The illustration de- 
picts the main partic- 
ioants of bullfighting. 
Only after the mount- 
ed picador (left) has 
lanced the bull's 
neck and the ban- 
derillero (center) has 
placed darts in the 
animal's shoulders 
does the matador 
(right) confront his 
adversary. Armed 
with a sword and a 
muleta, a red cloth 
attached to a rod, the 
matador is expected 
to kill the bull with a 
single swordstroke. 
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The bullfrog is a 
common, long-lived 
aquatic frog known 
for its loud, raucous 
croaking. 


bullfrog The bullfrog, Rana catesbeiana, family Rani- 
dae, is an aquatic amphibian that formerly was found in 
North America only east of the Rocky Mountains. It has 
now been introduced to other localities as a potential 
source of food; most frog legs sold commercially in the 
United States are from this species. The bullfrog grows to 
20 cm (8 in) in body length. The male’s loud, bellowing 
voice establishes a territory, and defending males may 
engage in pushing or wrestling matches with intruding 
bullfrogs. The bullfrog matures slowly, usually taking 
about 5 years to become a full adult, and may live for up 
to 16 years. 


bullhead Bullheads comprise two distinct families of 
fish: the bullhead SHARKS In the family Heterodontidae 
and the bullhead cATFISH in the family Ictaluridae. 

The bullhead sharks are among the most primitive of 
the CHONDRICHTHYES. They are also called horned sharks or 
Port Jackson sharks. Six species of the genus Heterodon- 
tus are found in the tropical waters of the Indo-Pacific 
and the eastern Pacific from California to Peru and the 
Galapagos Islands. Bullhead sharks grow to about 1.2 m 
(4 ft). They are bottom-dwellers and usually eat shellfish. 

Bullhead catfish, genus /cta/urus, have a truncated, 
or square, caudal fin. The four species are native to east- 
ern North America but have been introduced into western 
North America. Bullheads prefer the quiet waters of 
ponds and streams. They are bottom-dwellers, most ac- 
tive at night. 


The yellow bullhead has eight characteristic whiskerlike barbels 
on its head that serve as sensitive organs for touch. 





Bullock, Wynn Wynn Bullock, b. Chicago, Apr. 18, 
1902, d. Nov. 16, 1975, was an American photographer 
known for his large-format studies of nature and nudes. An 
accomplished singer, he turned to photography in 1938 
when he began studies at the Art Center School in Los An- 
geles. His work is a blend of both straight and experimental 
photography. His early solarized images are previews of lat- 
er experiments with long exposures and negative prints and 
of his mystical interest in space-time concepts and visual 
metaphors. His Child in the Forest (1954) was prominent 
in the Family of Man exhibition, which was held in New 
York in 1955 and published in book form. 


Bülow, Bernhard Heinrich Martin, Fürst von 
[bue’-loh] Bernhard Heinrich Martin, Fürst von Bülow, 
b. May 3; 1849, d. Oct. 18, 1929, was the fourth chan- 
cellor of the German Empire. A career diplomat from 
1874, he became German foreign secretary in 1897 and 
chancellor on Oct. 17, 1900. Bülow’s muddled diploma- 
cy forced France closer to Britain in the first Moroccan 
crisis, settled by the Algeciras Conference (1906), and 
strengthened Russia's ties with Britain in the crisis over 
Bosnia in 1908. 

A flatterer of Emperor WILLIAM II, Bulow was opportu- 
nistic in his domestic measures. He was dismissed on 
July 14, 1909, partly because of failure to defend Willi- 
am against public attacks. 


Bulow, Hans von Hans von Bülow, b. Jan. 8, 1830, 
d. Feb. 12, 1894, was a major German pianist, conduc- 
tor, and music editor. After conducting, teaching, and 
touring (1850-64) throughout Europe, he went to Mu- 
nich as conductor of the Bavarian State Opera, later 
(1867) he also became director of the Conservatory. After 
his wife, Cosima (Franz Liszt's daughter), left him (1869) 
for Richard Wagner, he resumed touring in the United 
States (1875-76) and also conducted in Hannover, 
Meiningen, Hamburg, and Berlin. Bülow’s meticulous or- 
chestral performances helped establish the present-day 
role of the conductor. 


bulrush The bulrush, Scirpus cernuus, is a grasslike 
plant in the sedge family, Cyperaceae. Native to the East 
Indies, it has been naturalized in Europe and is valued for 
its graceful, drooping growth. Plants form numerous, 
round, threadlike, glossy-green stems about 30 cm (1 ft) 
tall, which become pendant. Small flowers form at the 
tips of the stems. Other species include S. lacustris, 
which grows to a height of 3 m (9 ft) and is apparently 
leafless, producing a mass of spikes that terminate in 
dense clusters. S. tabernaemontani grows to 61 cm (2 ft) 
and produces spikelets in flat-topped clusters. 


Bultmann, Rudolf Rudolf Karl Bultmann, b. Ger- 
many, Aug. 20, 1884, d. July 30, 1976, was one of the 





leaders in the development of the form criticism of the 
New Testament. According to this method, the Gospels 
comprise episodic fragments that can be classified ac- 
cording to their forms as apothegms (sayings set in the 
context of illustrative incidents), miracle stories, historical 
narratives, or similar categories. These fragments circu- 
lated as units of preaching and teaching in the primitive 
church and were later unified to form the Gospels. 

Bultmann was skeptical about gaining reliable histori- 
cal information about JEsus CHRisT. Accepting the Luthe- 
ran principle “faith alone,” he argued that faith cannot be 
established by historical research. Bultmann felt that the 
history of Jesus had been transformed into myth and that 
the gospel thus comes clothed in mythological ideas. He 
felt that the gospel, therefore, must be translated out of 
mythical into existentialist language, such as that of Mar- 
tin HEIDEGGER, and that Christianity would then be under- 
stood as a new possibility of existence. 


Bulwer-Lytton, Edward, ist Baron Lytton 
[bul’-wur-lit’-uhn] Edward George Earle Lytton Bulwer- 
Lytton, b. May 25, 1803, d. Jan. 18, 1873, was an En- 
glish member of Parliament (colonial secretary, 1858) 
and a writer now best remembered for his historical novel 
The Last Days of Pompeii (1834). Bulwer-Lytton’s works 
include satires (Pelham, 1828), historical romances (Re- 
inzi, 1835), realistic novels (Kene/m Chillingly, 1873), 
and plays (Richelieu, 1839). 


Bumbry, Grace Grace Melzia Bumbry, b. St. Louis, 
Mo., Jan. 4, 1937, is an American singer who achieved 
international fame following her debut (1961) as Venus 
in a controversial production of Tannhäuser in Bayreuth. 
She was the first black singer to appear there. Bumbry 
sings both soprano and mezzo-soprano roles, including 
Carmen, Tosca, and Salome. She is a frequent guest with 
major opera companies in the United States and Europe 
and is also active as a Lieder singer. 


Bumppo, Natty Natty Bumppo is the central figure 
in James Fenimore CooPER’s LEATHERSTOCKING Tales and a 
prototype of the natural man. A woodsman and solitary 
hunter, he is rudely noble, utterly competent, and owes 
final allegiance only to the American wilderness itself. In 
the novels he is variously called Deerslayer, Hawkeye, 
Pathfinder, and Leatherstocking. 


Bunau-Varilla, Philippe Jean [bue-noh’-vah-ree- 
ah’] Philippe Jean Bunau-Varilla, b. July 21, 1860, d. 
May 18, 1940, was a French engineer who was instru- 
mental in involving the United States in building the 
PANAMA CANAL. In 1884 he joined a French company that 
had begun work on the canal. When that company col- 
lapsed in 1889, Bunau-Varilla bought the rights to the 
Panama site. In 1901-02 he persuaded President The- 
odore RooseveLT to buy out his company for $40 million. 
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The U.S. commitment, however, was contingent on 
the agreement of Colombia, of which Panama was then a 
part, to relinquish sovereignty over the proposed canal 
route. When Colombia held out for more than the $10 
million offered, a revolution created an independent Pan- 
ama. As the new republic’s minister to the United States, 
Bunau-Varilla negotiated the Hay-Bunau-Varilla Treaty 
(1903) by which the United States acquired full control 
over the Canal Zone. 


Bunche, Ralph Ralph Bunche, b. Detroit, Aug. 7, 
1904, d. Dec. 9, 1971, was an African American offi- 
cial of the United Nations who won the 1950 Nobel 
Peace Prize for his mediation of the 1948-49 Arab-ls- 
raeli War. 

Educated at the University of California at Los Angeles 
and Harvard, Bunche taught (1928-50) at Howard Uni- 
versity. During World War Il he served in the Office of 
Strategic Services and in 1944 entered the State Depart- 
ment. He was the first African American to head (1945) a 
division there. 

Joining the UN staff in 1946, Bunche became (1948) 
chief mediator in the Palestine conflict. As a UN under 
secretary, he directed the UN peacekeeping forces in 
many trouble spots. From 1967 until his resignation in 
1971, Bunche was under secretary general of the UN. 


° Ralph Bunche was 

= a United Nations 
staff member who 
mediated the 


1948-49 Arab-lIs- 
raeli War and 
became the first 
black to receive 
(1950) the Nobel 
Peace Prize. 


Bundy, McGeorge McGeorge Bundy, b. Boston, 
Mass., Mar. 30, 1919, was president of the Ford Foun- 
dation from 1966 to 1979. He taught (1949-54) gov- 
ernment at Harvard University until named the dean of 
the Faculty of Arts and Sciences. President John F. 
Kennedy appointed Bundy his special assistant for Na- 
tional Security Affairs in 1961, a post that he also held 
under President Lyndon B. Johnson until 1966. At the 
Ford Foundation he encouraged a commitment to civil 
rights, environmental concerns, and the improvement of 
university management. He wrote The Strength of Gov- 
ernment (1968). In 1979 he became a professor of his- 
tory at New York University. 
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Bunin, Ivan Alekseyevich [boon’-yin, ee-vahn’ ul- 
yik-syay’-yih-vich] Ivan Alekseyevich Bunin, winner of 
the 1933 Nobel Prize for literature, was a major Russian 
prose writer and poet in the tradition of Aleksandr PusH- 
KIN and Ivan TURGENEV. He was born on Oct. 22 (Oct. 10, 
O.S.), 1870, to an impoverished aristocratic family and 
died on Nov. 8, 1953, in Paris, where he had gone in ex- 
ile in 1919 after the Russian Revolution. 

Bunin began writing poetry in the 1890s, but his lyric 
verse was dismissed as old-fashioned. A traditional real- 
ist, Bunin viewed with contempt such modern literary 
movements as symbolism. He was also a gifted translator 
of verse and is especially known for his Russian transla- 
tion of Longfellow’s “Song of Hiawatha”. A world traveler, 
Bunin often wrote about distant lands. His most famous 
work is the novella The Gentleman from San Francisco 
(1916; Eng. trans., 1922), a story about an American 
millionaire who goes on a pleasure trip around the world 
but dies before being able to enjoy it. The illusory pursuit 
of pleasure and the closeness of love to death are promi- 
nent themes in The Elagin Affair (1927; Eng. trans., 
1935) and in Bunin’s fictional autobiography, Life of Ar- 
seniev (1927; also translated as The Well of Days, 1933), 
set against the background of a disintegrating aristocratic 
family. Bunin’s pessimism is also evident in his novel The 
Village (1910; Eng. trans., 1923) and in the short story 
“Sukhodol” (1911; also translated as “Dry Valley,” 
1934), in which he describes the peasants as drunken 
and cruel. 


bunions see FOOT DISORDERS 


Bunker, Ellsworth Ellsworth Bunker, b. Yonkers, 
N.Y., May 11, 1894, d. Sept. 27, 1984, a businessman 
who became a diplomat, was best known for his role as 
U.S. ambassador to Vietnam in 1967-73. Serving during 
the years of peak U.S. involvement in the Vietnam War, 
he played a major part in making policy. Bunker began 
his diplomatic career as ambassador to Argentina (1951) 
and subsequently served in Italy (1952-53) and India 
(1956-61). He was mediator of the Dutch-Indonesian 
dispute over West New Guinea in 1962. In his eighties 
Bunker helped negotiate the Panama Canal treaty of 
1977, by which the United States agreed to give Panama 
control of the canal by the year 2000. 


Bunker Hill, Battle of A misnamed engagement of 
the AMERICAN REVOLUTION, the Battle of Bunker Hill was 
fought between British regulars under Gen. William Howe 
and New England militiamen under Col. William Prescott 
and Gen. Israel PUTNAM on June 17, 1775. When Ameri- 
cans learned that the British in Boston intended to secure 
certain heights outside the city, Gen. Artemas Ward or- 
dered the fortification of Bunker Hill on the Charlestown 
peninsula. Inexplicably, his subordinates instead took po- 
sition on nearby Breed’s Hill. The British soon launched 
an attack. In several hours of bloody fighting the Ameri- 


cans were dislodged, but only after the British lost 228 
dead and 826 wounded—42 percent of them. 


Bunraku_ [boon’-rah-koo] Bunraku is the popular 
name for Japan’s classical puppet theater, also called 
Jorurl, for its musical style. Bunraku is a serious art in- 
tended for an adult audience. Each complex puppet is 
operated by three puppeteers while a chanter sings and 
speaks the text of the play to the accompaniment of 
shamisen music. Puppets are three-quarters life size and 
are exceptionally realistic, with movable fingers, eyes, 
and mouths. 

Japanese doll theater, or Ningyo shibai, was given its 
distinctive form by Takemoto Gidayu (1651-1714) in 
Osaka about 1685. Among Japan’s greatest plays are 
puppet dramas, such as CHIKAMATSU MoNZAEMON’s The 
Love Suicides of Sonezaki (1703) and Takeda Izumo’s 
Chushingura or The Treasury of Loyal Retainers (1748). 


Bunsen, Robert Wilhelm The German chemist 
Robert Wilhelm Bunsen, b. Mar. 31, 1811, d. Aug. 16, 
1899, is best known for his improvement of methods for 
identifying, separating, and measuring quantities of inor- 
ganic substances. Emphasizing the experimental aspects 
of chemistry, Bunsen invented or improved numerous 
pieces of laboratory equipment, including an electro- 
chemical BATTERY, the grease-spot PHOTOMETER, the SPEC- 
TROSCOPE, and the Bunsen burner. In collaboration with 
Gustav KIRCHHOFF, Bunsen developed the foundations of 
SPECTROSCOPY in 1859 and demonstrated how it could be 
used to determine chemical composition. 


Bunsen burner A Bunsen burner produces a hot 
flame by mixing flammable gas under pressure with con- 
trolled quantities of air. It is named for Robert Wilhelm 
Bunsen, a German chemist who began using it in 1855. 
A Bunsen burner consists of a vertical metal tube with 
holes near the bottom to admit air and a movable collar 
that regulates the air flow. A stopcock controls the gas, 
and a short pipe at the bottom, connected to a rubber 
hose, carries the gas from its source to the burner. The 
Bunsen burner is widely used in laboratories. 


Bunshaft, Gordon Gordon Bunshaft, b. Buffalo, 
N.Y., May 9, 1909, d. Aug. 6, 1990, was an architect not- 
ed for his large-scale corporate and public buildings. The 
style of his earlier buildings, particularly the glass-and-alu- 
minum Lever House (1952; New York), helped establish 
the smooth-skinned rectilinear slab as the standard for cor- 
porate offices. A later major work is the HIRSHHORN MUSEUM 
AND SCULPTURE GARDEN (1969-74) in Washington, D.C. 


bunting Bunting is the common name of various 
small to medium-sized birds, including members of the 
genus Passerina, of the Americas; the FINCHES and SPAR- 
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Buntings are 11 to 14 cm (4 to 5.5 in) long and prefer to live in dry, open scrubland. (Left to right, male in foreground): the indigo 
bunting, whose black feathers diffract bright light and appear indigo; the lazuli bunting; and the painted bunting, also called “nonpareil” 
(“without equal”) because it is one of the most colorful and unusually marked birds in North America. 


Rows, in North America; the genus Emberiza, of Eurasia; 
the snow bunting (Plectrophenax nivalis), which is hol- 
arctic, or distributed in northern Europe, northern Asia, and 
North America; the Lapland bunting, or LonGsPuR (Calcari- 
us lapponicus), and its North American relatives; and the 
lark bunting (Calamospiza melanocorys) ot North America. 

Among the buntings of Passerina, the males are bright 
blue, red, or green, and the females are brown, gray, or 
green. Both sexes of New World sparrows are plumaged 
alike in brown and gray, which is frequently streaked, but 
such finches as the rufous-sided towhee (Pipilo eryth- 
rophthalmus) are boldly marked. In Emberiza, the males 
are typically patterned in black, white, yellow, or rust, and 
the females are usually brown with streaks. Unlike other 
buntings, the snow bunting is mostly white. Many bun- 
tings have rich, varied songs. The open cup-shaped nests 
are usually on the ground or low in bushes or trees. Bun- 
tings eat seeds, berries, and insects. 


Buntline, Ned Ned Buntline was the pen name for 
Edward Zane Carroll Judson, b. Stamford, N.Y., Mar. 20, 
1823, d. July 16, 1886, writer of some 400 dime novels. 
He is best known for transforming an obscure Indian 
scout, William F. Cody, into the romantic BurfaLo BILL. 
Cody figured in several of Buntline’s novels and in his 
play The Scouts of the Plains (1872). Buntline was also a 
leader of the Astor PLAcE Riot (1849) and involved in the 
temperance movement. 


Bunuel, Luis [boon-yoo-e!l’] Luis Buñuel, b. Calanda, 
Spain, Feb. 22, 1900, d. July 29, 1983, was a film di- 
rector whose works were characterized by mocking hu- 
mor, a spirit of anarchy, and both irreverence and reli- 
gious undertones. He was renowned for his ability to 
shock, instruct, and entertain. 


Bufue! collaborated with Salvador DALi on his first film, 
Un Chien andalou (An Andalusian Dog, 1928), a demon- 
stration of automatism and surrealistic techniques. His 
L’Age d'or (The Golden Age, 1930) created a scandal by 
depicting Christ and the Marquis de Sade together. In 
Mexico he directed Los Olvidados (The Young and the 
Damned, 1950), Nazarin (1958), The Exterminating Angel 
(1962), and Simon of the Desert (1965). Bufiue! returned 
to Spain to make Viridiana (1961), only to see his com- 
pleted film banned as anticlerical by the Franco regime. 
His Milky Way (1969) remains one of the cinema’s most 
scathing attacks on Catholicism. From the mid-1960s, 
Buñuel worked largely in France on politically satirical films 
depicting the eccentricities of the affluent class. They in- 
clude Belle de jour (1966); the Oscar-winning Discreet 
Charm of the Bourgeoisie (1972); The Phantom of Liberty 
(1974); and That Obscure Object of Desire (1977). 


Bunyan, John John Bunyan, b. Elstow, Bedford- 
shire, 1628, d. Aug. 31, 1688, was a fervent English Pu- 
ritan and a supreme master of English prose best known 
for his allegory, PitcRim’s ProGress. Educated briefly in 
the local school, Bunyan early became a tinker like his 
father. During the English Civil War, he served (1646) in 
the parliamentary army. As a member of a Baptist con- 
gregation in Bedford after 1653, Bunyan clashed with his 
fellow nonconformists, the Quakers. This led to two reli- 
gious pamphlets (1656 and 1657) in defense of his faith 
and launched him on a new career as an itinerant 
preacher. 

Arrested in 1660 for preaching without a license, Bu- 
nyan spent most of the next 12 years in jail. While there 
he produced 10 books, including his powerful spiritual 
autobiography, Grace Abounding to the Chief of Sinners 
(1666), which chronicles his many battles with Satan 
and “the merciful working of God” on his sinful soul. Fol- 
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lowing his release from prison in 1672 and his temporary 
reimprisonment for nonconformism, Bunyan completed 
his most famous work, Pilgrim’s Progress, an allegory of 
Christian salvation published in two parts in 1678 and 
1684. Bunyan’s other works include The Life and Death 
of Mr. Badman (1680)—a dialogue between Mr. Wise- 
man and Mr. Attentive—and The Holy War (1682), in 
which the City of Mansoul is besieged by Diabolus and 
delivered by Emmanuel. 


Bunyan, Pau! In American folklore, Paul Bunyan is a 
giant lumberjack of superhuman strength. The character 
is based on an oral tradition that apparently originated 
among French or Irish lumberjacks in 19th-century Can- 
ada, but most of the tales about him are literary creations 
of the 20th century. He first appeared in print in a Detroit 
newspaper article in 1910 and soon became a popular 
symbol of American bigness and energy. W. B. Laughead, 
who adopted Paul as the advertising symbol of a Minne- 
sota lumber company, invented the name Babe for Paul’s 
giant blue ox and the names of other characters in his 
legendary logging camp. 


buoy [bod-ee] A buoy is a floating device fixed by ca- 
ble to an ANCHOR. The two basic types are mooring buoys 
and navigational buoys. Mooring buoys are moored in a 
dock or harbor so that ships or boats can be secured to 
them (see HARBOR AND PORT). Recently, large mooring 
buoys have been used to secure huge petroleum TANKERS 
in deep-water berths. 

Most buoys, however, serve as floating marks to aid 
NAVIGATION. Navigational buoys are used to mark such fea- 
tures as navigation channels, wrecks, rocks, spoil 
grounds, underwater telegraph cables, dangerous areas, 
and estuaries. Navigational buoys are distinguished from 
one another by such features as shapes, colors, markings, 
and lights. 


buoyancy see ARCHIMEDES 


Burbage, Richard [bur’-bij] Richard Burbage, b. 
c.1568, d. March 1619, was the son of the theater man- 
ager James Burbage and perhaps the greatest actor on 
the Elizabethan and Jacobean stage. One of the 26 
“principal actors” in William SHAKESPEARE’S company, the 
Lord CHAMBERLAIN’S MEN, he created such roles as Rich- 
ard III, Henry V, Romeo, Lear, Hamlet, Othello, and Mac- 
beth. He held a partial interest in the Globe Theatre and 
owned the Blackfriars Theatre with his brother Cuthbert. 


Burbank, Luther Luther Burbank, b. Lancaster, 
Mass., Mar. 7, 1849, d. Apr. 11, 1926, was an American 
horticulturist who created hundreds of new varieties of 
fruits, vegetables, and flowers. Without the aid of any sci- 
entific theory, he taught himself the complicated tech- 
niques of plant crossing, selection, and hybridization. His 





Luther Burbank developed ingenious breeding methods prior to 
the rediscovery of Mendelian genetics. This 1923 photo was taken 
in his world-famous horticulture center at Santa Rosa, Calif. 


Massachusetts garden began to produce the best and earli- 
est vegetables in the area, among them his first creation, 
the famous Burbank potato, which is still grown today. 

In 1875, Burbank moved to Santa Rosa, Calif., estab- 
lished a small nursery garden, greenhouse, and orchard, 
and began the systematic plant experimentation that was 
to continue for half a century. Primarily through hybrid- 
ization—the crossbreeding of plants of different variet- 
ies—he culled from thousands of specimens those with 
special characteristics of size, color, aroma, or flavor. 
Burbank’s principal work was with flowers (the Shasta 
daisy is his creation), fruits (especially plums and ber- 
ries), and vegetables. 

See also: PLANT BREEDING; PLANT PROPAGATION. 


burbot [bur’-buht] Burbot, or ling, Lota lota, family 
Gadidae, is the only species of cod that inhabits fresh 
water, in northern Eurasia and North America. Burbots 
once were abundant in the Great Lakes, but their number 
was reduced unintentionally by whitefish anglers. Still 
common in many small, cold, deep lakes, they feed vora- 
ciously in shallow water at night on fish and on crayfish, 
returning to the depths with dawn. They spawn in the 
winter, the young remaining in near-shore areas until the 
age of two. 


The burbot is a freshwater codfish of northern waters. Although 
abundant in lakes, the burbot is not caught for commercial pur- 
poses because its flesh does not keep well. 
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Charles Burchfield's |ce Glare (1933) is an indictment of the 
effects of industrialization on the small towns of midwestern 
America. The regenerative natural forces of water and snow are 
frequent motifs in his work. (Whitney Museum of American Art, 
New York City.) 


Burchfield, Charles [burch’-feeld] American artist 
Charles Burchfield, b. Apr. 9, 1893, d. Jan. 10, 1967, 
painted landscapes and Midwestern towns. He often dis- 
torted forms and space to capture the inner spirit of these 
places. In his Church Bells Ringing, Rainy Winter Night 
(1917; Cleveland Museum, Ohio), the windows of the old 
wooden church have been made to appear as faces, the 
Steeple as a grotesque, hawk-shaped head; the falling 
rain evokes drops of blood or perhaps tears. In his Night 
Wind (1918; Museum of Modern Art, New York City), the 
wind is suggested by patterns of hunched figures, with 
protruding fingers and heads perched over the roof of the 
house. 


Burckhardt, Jakob Jakob Burckhardt, b. Basel, 
Switzerland, May 25, 1818, d. Aug. 8, 1897, one of the 
greatest modern historians, was one of the first scholars 
to emphasize the study of culture and the arts as crucial 
to understanding human history. Burckhardt studied his- 
tory and art at the University of Berlin from 1839 to 
1843 and later lectured on history and art in Basel until 
his retirement in 1893. 


BUREAUCRACY Sed 


Burckhardt is best known for his masterpiece, /he 
Civilization of the Renaissance in Italy (1860), in which 
he formulated the present view of the RENAISSANCE as a 
distinct cultural period. Stressing individualism and sec- 
ular values as hallmarks of modern culture, Burckhardt 
Saw Italy as the school for Europe in the early modern pe- 
riod. From his papers was published his speculative Re- 
flections on History (1905; Eng. trans., 1943), in which 
he argued that culture, conceived broadly to include 
technology as well as art and literature, has been the sole 
creative factor in history. 


bureaucracy Bureaucracy is a system for adminis- 
tering large organizations involving a specific structure of 
authority and a clearly defined set of rules and regula- 
tions. Bureaucracy may be found in all large, formal orga- 
nizations, such as government, corporations, churches, 
schools, prisons, and political parties. Bureaucracy is 
criticized for generating red tape, indecisiveness, and ex- 
cessive paperwork. Its defenders maintain that bureau- 
cracy is necessary for the efficient completion of large- 
scale tasks. 

Theories about Bureaucracy. A key to the historical de- 
velopment of bureacracy was supplied by the German so- 
ciologist Max WEBER, who saw it as characteristic of the 
movement toward rational social organization in modern 
industrial societies. These societies differ from others in 
that government in them is based on a system of law, 
leaders obtain their offices by following certain legal pro- 
cedures, and the power to rule is vested in their positions 
rather than in themselves as individuals. The bureaucrat- 
ic pattern spreads, Weber believed, because of its techni- 
cal superiority over other forms of organization. 

The emergence of bureaucracy as a system of admin- 
istration was related by the French sociologist Émile 
DURKHEIM to the growing complexity of society. In primi- 
tive societies, relatively little division of labor exists, but 
when a high degree of diversification develops, members 
no longer share the same experiences. Thus a form of so- 
cial organization develops to coordinate and moderate 
their varied activities. 

Bureaucracy in Modern Life. Large-scale organizations 
have become so predominant that many writers view bu- 
reaucracy as a threat to freedom, a faceless system grad- 
ually acquiring control over most of industrial and politi- 
cal life. William H. Whyte, Jr., in The Organization Man 
(1956), wrote of business executives whose lives and val- 
ues are largely determined by the requirements of the or- 
ganizations for which they work. C. Wright MILLs, in The 
Sociological Imagination (1959), described the employee 
who Is coopted and controlled by his organization as “the 
cheerful robot.” Robert MERTON, in Social Theory and So- 
cial Structure (1968), noted that in a bureaucracy the 
rules and procedures created to achieve certain ends may 
become ends in themselves; bureaucratic training may 
produce persons who are unable to act outside the proce- 
dural rules they have learned. 

In the 19th century, government was thought to have 
only a limited sphere of usefulness, primarily in defense 
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and the collection of taxes. In the 1930s, the size and 
scope of government in the United States was extended 
greatly, so that it covered such matters as the regulation 
of security markets and the supervision of labor-manage- 
ment relations. In the 1960s and '7Qs, governmental 
regulation was extended to such public concerns as pol- 
lution, health, and consumer safety (See GOVERNMENT REG- 
ULATION). In other countries the number of public officials 
has also expanded, and in Communist countries, govern- 
ment bureaucracy IS an omnipresent fact of life. 

In democratic countries, the expansion of government 
bureaucracy has been accompanied by restraints on the 
powers exercised by officials. Most powers of public ad- 
ministrators are delegated to them by legislatures. The 
enormous expansion of record keeping by government 
agencies, however, has given rise to a fear that personal 
data may be used against citizens without their knowl- 
edge. The computerization of vast quantities of informa- 
tion by government, business, and the professions only 
adds to this threat. 

Although large private corporations have administra- 
tive staffs that resemble those of government agencies, a 
vital difference is that private corporations are owned by 
stockholders; their power of decision making is not dele- 
gated to them by a legislature, and they are not bound by 
Standardized personnel procedures like those of the civit 
SERVICE. 


Burgas [boor-gahs'] Burgas (1987 est. pop., 
197,555) is a major port town in southeastern Bulgaria 
that is located on the Gulf of Burgas, an inlet of the Black 
Sea, and handles much of Bulgaria’s Black Sea trade. 
Established during the 18th century as a fishing village 
on the site of the 14th-century town of Pyrgos, Burgas 
continues to process most of the Bulgarian fish catch. 
Exports include tobacco, grain, wooden articles, and food 
products. Iron, steel, and petroleum are major imports. 


Burger, Warren Earl [bur'-gur] Warren Earl Burger, 
b. Saint Paul, Minn., Sept. 17, 1907, was the 15th chief 
justice of the United States, from 1969 until he retired in 
1986. He worked his way through law school in Saint 
Paul and became active in Republican politics. In 1955, 
President Dwight D. Eisenhower appointed Burger to the 
U.S. Court of Appeals for the District of Columbia, where 
he was known for his conservative approach to law. Presi- 
dent Richard M. Nixon named Burger to succeed Earl 
Warren as chief justice in 1969; Burger’s “strict con- 
Structionism” sharply contrasted with the broad activism 
of the Warren court. 

Chief Justice Burger promoted administrative efficien- 
cy and reform in the courts. He usually took a conserva- 
tive position on the bench, although his views as chief 
justice did not dominate those of his colleagues. The 
Burger court lacked a dominant philosophy; it was often 
divided, and its opinions were unpredictable. It was gen- 
erally a moderate court, consolidating rather than undo- 


ing the Warren legacies. At times it was “activist,” up- 
holding school busing and ruling that women have a right 
to abortion. 


Burgess, Anthony [bur’-jes] Anthony Burgess, b. 
Feb. 25, 1917, who has also published as John Burgess 
Wilson and as Joseph Kell, is a versatile essayist, linguist, 
translator, musician, and comic novelist whose inventive 
use of language and taste for parody reflect his interest in 
James Joyce, about whom he wrote in Re Joyce (1965). 
He is perhaps best known for his futuristic novel A 
Clockwork Orange (1962; film, 1971). 

Raised a Roman Catholic in Manchester, England, he 
was trained as a composer and has continued to use mu- 
Sical forms in his fiction, such as Napoleon Symphony: A 
Novel in Four Movements (1974). After serving in the 
British Army in World War II, he became a teacher and 
education officer, first in England (1950-54) and then in 
the Far East (1954-59), the setting of Time for a Tiger 
(1956), his first published novel. Sent back to England 
with a supposedly fatal brain tumor, he wrote five books 
in a year. His many other works include such novels as 
The Right to an Answer (1960), Enderby Outside (1968), 
and MF (1971); fictional (Nothing Like the Sun, 1964) 
and factual (Shakespeare, 1970) biographies of 
Shakespeare; variations on the Oedipus legend; and criti- 
cal studies of literature, such as Flame into Being: The 
Life and Work of D. H. Lawrence (1985). The first vol- 
ume of his autobiography, Little Wilson and Big God, was 
published in 1987. 


Burghley, William Cecil, ist Baron [bur’-lee] 
Sir William Cecil, b. Sept. 18, 1520, d. Aug. 4, 1598, 
later Lord Burghley, was the chief minister in the English 
government throughout most of the reign of ELIZABETH |. 

One of Elizabeth's first acts upon succeeding to the 
throne in 1558 was to name Cecil her principal secre- 
tary. He shared many of the queen's views and worked 
closely with her. He was particularly active in foreign di- 
plomacy; in Parliament, where he explained government 
policy and argued successfully for grants of taxation; 
and in the field of government finance, serving (1572- 
98) as lord treasurer. In religion he was a moderate Pu- 
ritan, and he urged Elizabeth to execute the Roman 
Catholic claimant to the throne, Mary, Queen of Scots. 
He was ennobled as Baron Burghley in 1571. Cecil built 
several great country houses, of which Burghley House 
at Stamford still stands. 


Burgkmair, Hans, the Elder [boork’-my-ur] Hans 
Burgkmair the Elder, 1473-1531, was a leading German 
Renaissance painter and graphic artist who was at the 
forefront of artistic life in 16th-century Augsburg. In his 
religious paintings and portraits, he combined an Itali- 
anate sense of color and modeling with northern expres- 
siveness and love of detail. One of his best-known paint- 


ings is the magnificent St. John Altarpiece (1517; Alte 
Pinakothek, Munich). 

Burgkmair did many important woodcuts, often exper- 
imenting with chiaroscuro and color techniques. Many of 
the woodcuts in the Emperor Maximilian’s great Trium- 
phal Arch (a multiartist project supervised by Albrecht 
DÜRER) and Triumphal Procession are by Burgkmair. For 
the Triumphal Procession, a great scroll 61 m (200 ft) 
long depicting a parade in honor of the emperor, he sup- 
plied 61 of the 137 woodcuts. His elegant decorative 
sense and superb understanding of woodcut techniques 
are demonstrated in these prints. 


burglary Thecrime of burglary, in COMMON Law, is the 
breaking and entering of the dwelling or other building of 
another person with the intent to commit a felony. 
Breaking comprises opening a closed door or window by 
any means. Entry need only be slight—such as placing a 
hand or an instrument into the building. The felony need 
not actually be committed if the intent to do so is estab- 
lished. Some jurisdictions no longer require that the 
building be a dwelling, extending the concept to include 
airplanes, automobiles, railroad cars, and ships. Certain 
states have broadened the element of intent to commit a 
felony so as to include the intent to commit any crime. 


Burgos [boor’-gohs] Burgos (1987 est. pop., 
158,857), a city in Old Castile, northern Spain, is the 
administrative, trade, and processing center for a fertile 
area. Founded in the 9th century, it became the capital of 
the Kingdom of Castile under Ferdinand | in 1035. It also 
prospered as the seat of the Burgos Guild, which from 
1494 controlled all of Castile’s foreign trade. After 1560, 
when the court moved to Madrid, the city declined in po- 
litical importance, although it was the headquarters of 
Gen. Francisco FRANco during the Spanish Civil War 
(1936-39). The architecture of Burgos is a testimony to 
its former glory. Landmarks include the elaborate Gothic 
cathedral (1221-1567), which holds the remains of Et 
Cid (Rodrigo Diaz de Vivar); the Arco de Santa Maria; the 
Gothic churches of Santa Agueda, San Esteban, and San 
Nicolas; and the castle overlooking the city. 


Burgoyne, John John Burgoyne, b. 1722, d. Aug. 4, 
1792, a British general in the American Revolution, was 
also a politician and playwright. After serving (1763-75) 
in Parliament, he joined the army in America and in 
1776 was given command of the northern army to carry 
out an invasion from Canada. 

Burgoyne’s campaign started successfully when he 
captured TICONDEROGA In July 1777, but he ran into diffi- 
culty when a detachment of his Hessians was defeated 
(August 16) near Bennington, Vt. After two furious battles 
near Saratoga, N.Y. (September 19 and October 7), Bur- 
goyne surrendered his entire army to Gen. Horatio GATES 
on Oct. 17, 1777 (see SARATOGA, BATTLES OF). 
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Burgoyne returned to England in disgrace and re- 
signed his rank as lieutenant general. Briefly reinstated, 
he was commander in chief of Ireland in 1782-83. He 
later retired from the army and occupied himself mainly 
with literary and dramatic writing. His best-known play is 
The Heiress (1786). 


Burgundy Burgundy (French: Bourgogne) is a historic 
region of east central France. The region’s core is the fer- 
tile Rhône and Saéne river valleys. DiJon is the historic 
capital. Burgundy’s wines are among the world’s most 
distinguished. 

The region prospered under Roman rule, with Autun 
becoming a center of learning and the capital of north- 
eastern GAUL. By the 5th century the Burgundii, a Ger- 
manic tribe, had settled in the area and established a 
kingdom. In 534, Burgundy became part of the Frankish 
kingdom under the MERovINGIANS arid, after 751, the 
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CAROLINGIANS. During the various partitions of the Carol- 
ingian empire in the 9th century, two Burgundian states 
emerged: Lower Burgundy, or PROVENCE, in the south; and 
Upper Burgundy in the north. These were united (933) as 
another Kingdom of Burgundy, later called Arles, which 
was part of the Holy Roman Empire from the 11th centu- 
ry until 1378, when it was ceded to France. 

Two other, relatively independent, divisions had been 
formed in the 9th century: the duchy of Burgundy (corre- 
sponding to the modern region), which remained part of 
France, and the Free County of Burgundy, or FRANCHE- 
Comte. The golden age of Burgundy commenced in 1363 
when JOHN Il, king of France, granted the duchy to his 
second son, PHILIP THE BoLD. With the death of his father- 
in-law in 1384, Philip added Flanders, Artois, Franche- 
Comté, and other lands to his holdings. Under his suc- 
cessors, JOHN THE FEARLESS, PHILIP THE Good, and CHARLES 
THE BoLD, Burgundy Increased its territorial extent to in- 
clude most of present-day Belgium and the Netherlands, 
as well as Luxembourg, Alsace, and Lorraine. 

In the early 15th century the dukes of Burgundy 
sought to dominate French affairs. When thwarted, they 
allied (1419) with England in the HUNDRED YEARS’ War. 
Antagonism between the kings of France and the dukes of 
Burgundy climaxed with the defeat and death (1477) of 
Charles the Bold in battle near Nancy. Burgundy’s north- 
ern territories passed to Habsburg rule, while the duchy 
itself was annexed by the French king, Louis XI. The 
Franche-Comté was acquired by France in 1678. 


burial Deliberate disposition of the human dead, gen- 
erally referred to as burial, is practiced in virtually all 
cultures. Methods vary widely, but the most common 
form of burial is interment. Deliberate interment, also 
called inhumation, dates from at least 50,000 years ago, 
and evidence exists that some NEANDERTHALERS prepared 
graves for their dead. Another mode of burial is entomb- 
ment in natural caves or rock-cut chambers, in specially 
prepared underground areas such as the CATACOMBS, or in 
buildings constructed to house the dead as in the MASTA- 
BAS and PYRAMIDS of the ancient Egyptians and the Mau- 
soleum of HALICARNASSUS. 

The rapid oxidation of the body to ash, called CREMA- 
TION, although technically not a form of burial, is often 
followed by containment of the ashes in a burial urn. In 
the platform burial of the Plains Indians the dead were 
exposed to the sun, air, and predators from the sky to 
hasten the decomposition of the flesh, after which the 
bones were collected and preserved in a safe place. Plat- 
form burial is also practiced by primitive societies in In- 
donesia, Melanesia, and Australia. 

The consignment of a body to deep waters is an infre- 
quently used form of burial. Other unusual burial proce- 
dures dependent upon specific climatic or physical con- 
ditions are burial in permafrost, which preserves the body 
by freezing, and burial in tannin-rich soil conditions, 
which also naturally preserves the body. 

Graves are usually rectangular in shape and designed 


to accommodate only one person. Both individual and 
communal prehistoric burials have been found, but in 
historic times mass burial has rarely been practiced ex- 
cept in the case of natural disasters, pestilence, or mass 
killing during time of war. 

Bodies are usually buried in a supine, extended posi- 
tion, encased in a casket, sometimes with an outer enclo- 
Sure, or vault. At Paleolithic sites, crouched burials are 
common, with the skeleton bent at the knees and the hips. 

See also: FUNERAL CUSTOMS; TOMB. 


Burke, Edmund Edmund Burke, b. Dublin, Jan. 12, 
1729, d. July 9, 1797, was perhaps the most brilliant 
and original thinker ever to sit in the British House of 
Commons. He trained to become a lawyer in London but 
showed an inclination to literature and philosophy in his 
early essays. He committed himself to a political career 
by entering the service of the marquess of ROCKINGHAM In 
1765 and took a seat in Parliament the same year. 

In the following years Burke formulated the principles 
of the Rockingham faction of the WHIG PARTY, notably in 
his Thoughts on the Cause of the Present Discontents 
(1770), in which he argued the value of political parties, 
and in his speeches defending the rights of the American 
colonists (“On American Taxation,” 1774; “On Concilia- 
tion with the Colonies,” 1775). He favored moderate re- 
form to secure the independence of the House of Commons 
from crown influence, but he opposed fundamental reform 
of Parliament and a reduction in the privileges of the An- 
glican church. He was concerned to defend the interests of 
the subjects of the British Empire in India as well as 
America and played a prominent, though controversial, part 
in the impeachment (1787-94) of Warren HASTINGS. 

Burke's last years were perhaps his most influential. 
He denounced the FRENCH REVOLUTION, advised the prime 
minister William Pitt the Younger, and became a bitter 
enemy of his old friends in the Whig party. His most fa- 
mous piece, Reflections on the Revolution in France 
(1790), was a forceful attack on the principles of the 
Revolution. This work made him the international apostle 
of counterrevolution, and in a way the founder of the 
modern conservative tradition. 


Burke, Kenneth Kenneth Duva Burke, b. Pitts- 
burgh, Pa., May 5, 1897, is an American literary critic 
notable for his wide-ranging critical interests and the ex- 
tent of his influence. Educated at Ohio State and Colum- 
bia, he wrote music criticism, book reviews, and poetry 
for The Dial (1927-29) and The Nation (1934-36). With 
his theory that literature is “symbolic action,” he com- 
bined insights drawn from philosophy, sociology, psy- 
chology, and linguistics. The Philosophy of Literary Form 
(1941), his central statement, was followed by A Gram- 
mar of Motives (1945), A Rhetoric of Motives (1950), 
and Language as Symbolic Action (1966). His other ma- 
jor works include Counter-statement (1931; rev. ed., 
1968) and Attitudes toward History (1937). His Collect- 
ed Poems, 1915-1967 and a book of short stories, The 
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BURKINA FASO (REPUBLIC OF BURKINA) 


Land: Area: 274,200 km* (105,869 mif). Capital and 
largest city: Ouagadougou (1985 est. pop., 442,223). 


People: Population (1990 est.): 9,077,828. Density: 
33.1 persons per km’ (85.7 per mi’). Distribution 
(1987): 8% urban, 92% rural. Official language: French. 
Major religions: traditional religions, Islam, Roman Ca- 
tholicism. 


Government: Type: military state. Legislature: none. Po- 
litical subdivisions: 30 provinces. 


Economy: GNP (1988): $1.43 billion; $170 per capita. 
Labor distribution (1985): agriculture—87%; industry 
and mining—4%; services—9%. Foreign trade (1988): 
imports—$591 million; exports—$249 million. Currency: 
1 C.F.A. franc = 100 centimes. 


Education and Health: Literacy (1988): 10-15% of 
adult population. Universities (1990): 1. Hospital beds 
(1984): 5,580. Physicians (1988): 280. Life expectancy 
(1990): women—52; men—51. Infant mortality (1990): 
121 per 1,000 live births. 


Complete White Oxen, appeared in 1968, followed by 
Dramatism and Development in 1972. 


Burke, Robert O’Hara_ Robert O’Hara Burke, b. 
1820, d. June 28, 1861, was one of Australia’s most fa- 
mous early explorers. An Irishman, he migrated (1853) to 
Melbourne, where he joined the police force. In 1860, 
with William J. Wills, he led an expedition from Mel- 
bourne to cross the continent from south to north. Well 
provisioned and using camels, they reached the Gulf of 
Carpentaria, a distance of 2,400 km (1,500 mi), in 6 
months. Affected by mishap, mismanagement, and fail- 
ure to cooperate with the Aborigines on their return jour- 
ney, both Burke and Wills died of starvation at Cooper 
Creek, in Central Australia. Only one expedition member, 
John King, survived. 


Burkina Faso Burkina Faso, formerly Upper Volta, is 
a small, poor, landlocked country in West Africa. It is 
bounded by Niger to the east, Mali to the north and west, 
and Benin, Togo, Ghana, and Ivory Coast to the south. A 
French colony after 1896, it became independent in 
1960. The renaming of the country in 1984 dramatized 
its break with the colonial past. 





Land and People 


Distinctive aspects of the land have shaped the economy 
and way of life. Burkina Faso is located in the savanna 
zone on a granite-and-gneiss plateau about 200 to 300 m 
(650 to 1,000 ft) above sea level. The plateau is drained 
by the nonnavigable headwaters of the Votta River. The 
poor, semiarid soil supports few crops, produces low 
yields, and loses its fertility rapidly. The tropical climate 
has wet (June—-October) and dry (November-—May) sea- 
sons, with rainfall averaging 1,015-1,270 mm (40-50 
in) annually in the south and only 510 mm (20 in) in the 
north. Extreme variations in rainfall led to severe droughts 
in 1969-74 and 1981-83, with large losses of life and 
livestock. Temperatures range from 10° C (50° F) in the 
early dry season to 40° C (104° F) just before the rains. 
Vegetation varies by ecological zone: there are fruit trees 
and some forests and woodlands in the center, and desert 
flora and scrub vegetation in the north. 

Great linguistic and ethnic diversity exists among the 
inhabitants (known as Burkinabe). Most Burkinabe ad- 
here to traditional religious beliefs. About 20% are Mus- 
lims, a faith that was historically resisted. Roman Catho- 
lics form a tiny but influential educated minority. 

Most Burkinabe live in rural areas, where traditional 
leaders remain powerful. The extended family and clan 
are the basic social units. Drought and population pres- 


382 BURKINA FASO 





dan } 
aL ? Ooventza, 
e Oursi 


Mopti, a j 
í f MALI Douna F 2. 
etl, i ial 
Dibo eAribinda Ly 
aaa. . a 4% 
Obee  Dudyoumoudi “Dori W 


. Quahigouya 


Hombori Tondo a 
1155m 4 : 


. * Tillabet 
Tera 
Dan 
Séguenéga® ePissila 7 
Tougan® i «Mane 
Nyo 


ue X a ` 
d . Bul Dag t 
Decougate N eth het r at E T aS j 
2)  Koudougour | EN aca : mm 
: *Sadou aN Ngourma* Dlapagae ” 


or tae Namounou® 


‘\\, Niamey® 


~ 


Bartibougous. 


Pa / Cassoue : Qiiar deyd aN: 
j 


} | : mo SE : / T 
Kotoko, +g B0bo Dioulasse Léo Zabede Cia s TSU N 
at a « Keléso (ee omg ye 
aM k 
\/ Bantora i Bolgatanga*, AN N ; a 
I Niangoloko I Sansare- 
N o a hewa GHANA Manog 


I {5° IVORY COAST * Tamales, vendi? BO 


BURKINA FASO 


—— Railroad 


Meters 


Na i i 1000 
ational capitals v% 

are underlined 500 

m Spot Elevation 200 

0 50 100 150 200 250 km 0 

Scale 1:10,839,000 





0 50 100 150 mi 


sures in the south have increased the flight from the land, 
accelerating the traditional emigration of young male 
Burkinabe to the plantations and cities of the more pros- 
perous Ghana and Ivory Coast. An estimated 460,000 
Burkinabe migrate annually to find jobs; about 100,000 
never return. This permanent migration reduces the labor 


Washing laundry in a nearby stream is one of 
the communal activities shared by the women 
in a village in Burkina. This landlocked West 
African nation was under French control from 
the 1890s until 1960. 


force (and thus economic growth) and leaves women as 
the key producers in agriculture. OUAGADOUGOU, the capi- 
tal, and Bobo Dioulasso are the largest cities. 

The wide dispersal of the rural population and the 
preference of the educated for city life make efforts to 
provide schools, health facilities, and other rural servic- 
es difficult. Poverty and lack of access to health care 
give the country one of the world’s lowest life expectan- 
cies and one of its highest infant-mortality rates. En- 
demic diseases such as meningitis, malaria, measles, 
and (to a lesser degree) leprosy and river blindness are 
pervasive in rural areas. The percentage of school-age 
children in primary school has increased since 1965 
but remains low. 


Economic Activity 


Burkina Faso is one of Africa’s poorest countries. Per 
capita caloric intake has declined since 1965. The econ- 
omy is based on agriculture and livestock (the second 
largest export, shipped to neighbors to the south). Agri- 
culture contributes nearly 50% of the gross national 
product (GNP) and employs most of the labor force. 
Peasants grow drought-resistant crops such as millet, 
sorghum, and peanuts, as well as cassava and rice. Cash 
crops include cotton, the leading export, shea nuts, and 
sesame. Known mineral deposits, including manganese 
and limestone, remain unexploited because of a lack of 
transportation facilities and capital. Industry contributes 
20-22% of the GNP. Artisanship and small-scale agri- 
cultural processing predominate; there is little modern 
industry. Services (including the urban bazaar economy 
and the government work force, which consumes roughly 
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60% of the budget) constitute one-third of the GNP. 
Burkina Faso regularly imports far more than it ex- 
ports—including much of its food. The trade deficit is fi- 
nanced by migrant-worker remittances and by foreign aid, 
which also funds roughly 90% of the development bud- 
get. With low economic growth and negative national sav- 
ings, Burkina Faso has had recurring fiscal crises, but 
trade-union and public protests have repeatedly slowed 
implementation of government austerity plans. 


History and Government 


The Mossi arrived in this area in the 11th to 13th centu- 
ries and established powerful kingdoms, including Oua- 
gadougou, Tenkodogo, and Yatenga. These linked king- 
doms were centers of trade and contact between trans- 
Saharan traders and the forest kingdoms to the south. 
The Mossi strongly resisted the expansionist Islamic Mali 
(12th to 15th centuries) and Songhai (14th to 16th cen- 
turies) empires. France asserted control over the area In 
the 1890s, dividing it among other French colonies and 
reconstituting it within its present borders from 1919 to 
1932 and again from 1947. 

A Mossi-dominated political party headed by Maurice 
Yameogo led Upper Volta to independence in 1960. Po- 
litical life has since been dominated by the small edu- 
cated elite, military officers, and labor unions. The na- 
tion’s extreme poverty has made it difficult to meet the 
demands of all these groups, contributing to increasing 
political instability. Yameogo was overthrown by the 
military in 1966 after trade-union protests. Under the 
benign hand of Lt.-Col. (later Gen.) Sangoulé Lamizana 
(president, 1966-80), Upper Volta enjoyed more civil 
liberties than most other African countries. It had a ci- 
vilian legislature from 1970 to early 1974 and again 
from 1978 to 1980, when renewed union pressures and 
military impatience with squabbling civilian politicians 
led to a coup. A politicized officer corps mounted new 
coups in 1982 and 1983, when Capt. Thomas Sankara 
and a young, radical officer group seized power and 
sought to revolutionize society. Common people were 
encouraged to create Committees for the Defense of the 
Revolution (CDRs) in cities and villages through which 
to build schools and clinics, run local cooperatives, and 
exercise local power. The CDRs and Sankara sought to 
divert funds from the costly urban civil service to rural 
development, and Sankara came to symbolize popular 
democracy. A border conflict with Mali that sparked 
military confrontations in 1974 and 1985 was settled 
amicably in 1986. 

Disputes among the ruling group led to Sankara’s as- 
Sassination by his deputy, Capt. Blaise Compaore, in Oc- 
tober 1987. This act and the new military government 
provoked popular revulsion and anger. In 1990, Com- 
paore introduced a new constitution and promised na- 
tional elections. 


burlesque shows see MUSIC HALL, VAUDEVILLE, AND 
BURLESQUE 


burlesque and travesty Burlesque and travesty 
are forms of SATIRE in which the style and subject of an 
original work are ridiculed. The differences between bur- 
lesque, travesty, and a third satiric form, PARODY, are 
subtle and difficult to apply. Burlesque and travesty are 
coarser, more grotesque forms of ridicule than parody, 
and come closer to caricature. Burlesque is often applied 
to extravagant imitations of form: John Gay's The Beg- 
gar’s Opera (1728) burlesques the conventions of Italian 
opera. Parody ridicules individual works, and the term 
might be derived from Paul Scarron’s comic romance 
Vergile travesti (1648-58), in which lofty characters of 
the Aeneid are placed in prosaic situations and low-life 
people speak Joftily. 


Burlington Burlington (1990 pop., 39,127), the 
largest city in Vermont, is the seat of Chittenden County. 
At an altitude of 61 m (200 ft), it is a port city on the 
eastern shore of Lake Champlain, with the Green Moun- 
tains to the east. Industrial manufacturing and lumbering 
are important to the economy. The University of Vermont 
(1791), Trinity College (1925), and Saint Michael’s Col- 
lege (1904) are in the area. The patriot leader Ethan 
Allen is buried in the city. The Shelburne Museum, a 
popular tourist attraction, is 11 km (7 mi) to the south. 
Settled in 1773, Burlington was named for the Burling 
family, colonial landholders. Early industries included 
lumbering and shipbuilding. During the War of 1812, 
Battery Park was the site of both land and water battles. 


Burlington, Richard Boyle, 3d Earl of Richard 
Boyle, 3d earl of Burlington and 4th earl of Cork, b. Apr. 
25, 1694, d. Dec. 3, 1753, was the single most influen- 
tial figure in English architecture between 1720 and 
1750 and a dominant force in the establishment of the 
Palladian revival style. He made two grand tours of Italy, 
in 1714-15 and 1719, during which he studied the ar- 
chitecture of Andrea Palladio and began a collection of 
Palladian drawings. As an architect, Burlington combined 
the inspiration of Palladio and of Inigo Jones. One of his 
best-known works is Chiswick House (begun 1725), Lon- 
don, which was directly inspired by Palladio’s Villa Ro- 
tonda (1550-51) in Vicenza, Italy. Through his personal 
patronage, his own architectural work, which includes the 
grandiose Assembly Rooms at York (1731-32), his abili- 
ty to place his followers in important positions, and his 
encouragement of architectural publications, Burlington 
greatly influenced his age with his taste. 


Burma Burma, officially called Myanmar since 1989, 
is the westernmost country of Southeast Asia’s Indochina 
peninsula. It faces the Bay of Bengal on the south and is 
bounded on the northwest by Bangladesh and India, on 
the east by China and Laos, and on the southeast by 
Thailand. RANGOON (or Yangon), the capital, is the largest 


384 


BURMA 


AT A GLANCE 





UNION OF MYANMAR 


Land: Area: 676,552 km* (261,218 mi’). Capital 
and largest city: Rangoon (Yangon; 1983 est. pop., 
2,458, 712). 


People: Population (1990 est.): 41,277,389. Density: 
61.0 persons per km? (158.0 per mi’). Distribution 
(1989): 24% urban, 76% rural. Official language: Bur- 
mese. Major religions: Buddhism, animism, Islam, Hindu- 
ism, Christianity. 


Government: Type: military rule. Legislature: People's 
Assembly (suspended 1988). Political subdivisions: 7 di- 
visions, 7 constituent states. 


Economy: GDP (1988): $8.7 billion; $214 per capita. 
Labor distribution (1989 est.): agriculture—65%; indus- 
try—14%; trade—10%; government—6%. Foreign trade 
(1989 est.): imports—$210 million; exports—$195 mil- 
lion. Currency: 1 kyat = 100 pyas. 


Education and Health: Literacy (1989): 81% of adult 
population. Universities (1990): 2. Hospital beds (1987- 
88): 25,759. Physicians (1987-88): 11,076. Life ex- 
pectancy (1990): women—56; men—53. Infant mortality 
(1990): 97 per 1,000 live births. 


city and chief port. Although Burma has one of the lowest 
per capita incomes in Asia, people generally have enough 
to eat. The country was once the world’s leading exporter 
of rice and remains one of the few developing countries 
that is a net exporter of food. Cut off from the outside 
world in ancient times by its mountains and its kings, 
Burma was again isolated after 1962 by the socialist pol- 
icies of its government. its various rulers have long strug- 
gled to impose their authority over minority groups in the 
rugged border regions. 


Land and Resources 


Physical Regions. Laid out in a kitelike shape, the 
country has a central core of lowlands that are watered by 
the IRRAWADDY and Sittang rivers. The Irrawaddy itself is 
the most important feature of the region; along it were 
sited Burma’s great cities of ancient times. The Sittang 
River, by contrast, is of little navigational importance. The 
Arakan (western) and Tenasserim (southern) coastal low- 
lands are separated from the central-core region by 
mountains or water bodies. 

The remainder of Burma comprises mountain and 
highland areas. In the north, near the border with China, 
is Mount Hkaka, the highest point in Burma (5,881 m/ 
19,296 ft). To the west of the central core is the Patkoi- 
Naga-Chin Hills and Arakan Yoma complex, which ex- 
tends from Tibet to the sea. To the east the Shan Plateau 
rises sharply to more than 600 m (2,000 ft). The SALWEEN 
River bisects this area. The Shan Highlands are rich in 
minerals, with substantial deposits of lead, zinc, and sil- 





ver and more depleted reserves of rubies and other gem- 
Stones. Substantial tungsten deposits are found to the 
south of the Shan Plateau. East of the Salween River, in 
the so-called Golden Triangle, the cultivation of poppies 
for the illicit opium traffic continues. 

Climate. Burma has a tropical climate. The annual av- 
erage temperature is 27° C (81° F) at Rangoon and 22°C 
(71° F) at Lashio on the Shan Highlands. Coastal and 
mountain regions receive up to 5,080 mm (200 in) of 
rain annually, and delta regions receive about 2,540 mm 
(100 in). Northern Burma is the driest part of the country, 
averaging 510 to 1,015 mm (20 to 40 In) a year. 


People 


Because of much ethnic intermarriage, Burma’s popula- 
tion is best described as composed of ethnolinguistic 
groups rather than segregated racial or ethnic stocks. Its 
peoples speak more than 100 distinct languages. Most of 
this linguistic variety, however, is found among the hill 
peoples. The dominant (and official) tongue is Burmese, 
the language of the lowlanders. Minorities include the 
KARENS, Kayahs, Shans, Chins, Kachins, Indians, and 
Chinese. 

Most Burmese speakers are Buddhists; Theravada 
Buddhism is the practiced religion of about 85% of the 
population. Historically, Burmese Buddhists have per- 
ceived themselves as a bastion of Buddhist orthodoxy. In 
rural Burma, most males spend time in monasteries as 
bhikkus (“monks”). The folk religion of many Buddhists 
also includes adherence to astrology and nat spirit wor- 





ship. About 5% of the population are Christian. Indians 
adhere to either Hinduism or Islam, and the Chinese to 
Buddhism or traditional Chinese religions. Most others 
practice various forms of animism. 

Burma’s crude birthrate is substantially higher than its 
crude death rate. Because approximately two-fifths of the 
populace are under 15 years of age, a substantial in- 
crease in population size may be expected regardless of 
any short-term decline in the birthrate. 

In this land of villages, nearly one-half of all urban 
dwellers live in the Rangoon metropolitan area. Other 
large cities include MANDALAY in central Burma and Moul- 
mein on the Tenasserim coast. 

Literacy in Burma has always been high. Monastery 
schools existed before modern educational curricula were 
introduced. Primary education today is free, but nominal 
fees are charged for secondary and higher education. 


Economic Activity 


Farming, forestry, and mining are the mainstays of the 
economy. Monoculture of rice characterizes the lower 
Burma delta. A diversified cropping system exists in the 
central dry zone, and shifting subsistence cultivation and 
forestry are carried on in the hills. The commercial rice 
industry began only about a century ago under British 
stimulus. Badly damaged by World War II, the economy 
failed to recover after independence. 

The military officers who seized control in 1962 ex- 
panded earlier efforts to make Burma self-reliant by 
banning foreign investment, nationalizing all foreign and 
many domestic industries, and taking control of the im- 
port-export trade. Irrigation projects and the introduc- 
tion of improved seed varieties and fertilizer led to a rise 
in agricultural productivity, but living standards contin- 
ued to decline. Inflation, shortages, and official efforts 
to crush the flourishing black market contributed to 
massive antigovernment protests in 1988. In 1989 free- 
market policies were introduced in an effort to gain 
popular support. 

The varied mineral output includes natural gas, tin, 
tungsten, lead, zinc, precious stones, barite, gypsum, 
limestone, and petroleum from the central-Burma oil 
fields, which supplied the needs of the country until the 
early 1980s. Teak replaced rice as the leading export in 
1985; manufactured goods are the chief imports. 


Government 


According to the constitution of 1974, which was sus- 
pended following a military coup on Sept. 18, 1988, su- 
preme power of government resided in an elected uni- 
cameral legislature, which elected a council of state 
whose chairman was president of the republic. The Bur- 
ma Socialist Program party (BSPP), which was renamed 
the National Unity party in 1988, was the sole legal po- 
litical party. The military council named to rule the 
country after the coup refused to relinquish power to an 
elected civilian government. Military commanders ad- 
minister the seven divisions of the Burmese heartland 
and the seven states in which national ethnic minorities 
form local majorities. 
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Pagan, the capital of an ancient Burmese 
empire, contains some of the most exten- 
sive ruins in southeastern Asia. Founded 
during the 9th century by the Burmese 
(Burmans), Pagan flourished until it was 
sacked in 1287 by Mongol invaders. 


History 


The early Mon inhabitants of the region established com- 
mercial and cultural ties with India and adopted Thereva- 
da Buddhism. After a period of domination by the Tibetan 
Pyu tribes, leadership passed to the Burmese, whose king 
Anawratha united the region in 1044. Anawratha estab- 
lished his capital at PAGAN and accepted Theravada Bud- 
dhism. Pagan remained the capital until 1287, when it 
was conquered by the MonGoLs. Burma was again unified 
in the 16th century by the Toungoo dynasty. Early in the 
18th century the Mons gained control of the Irrawaddy 
Delta, and in 1753 the whole of Burma came under Mon 
rule. In 1758, Alaungapaya led the Burmese in over- 
throwing the Mons, and his Konbaung dynasty estab- 
lished a new capital in Rangoon. 

In 1824 war broke out between Britain and Burma 
over Burma’s border with India, and as a result Burma 
had to cede the Arakan and Tenasserim coasts to Britain. 
In 1852, Britain gained control of the Irrawaddy Delta, 
and following the Anglo-Burmese War of 1885, Burma 
became a province of India in 1886. It remained as such 
until Britain gave Burma a constitution in 1937. 

After the Japanese invasion during World War Il, a 
nominal Burmese government was set up under Dr. Ba 
Maw. An anti-Japanese resistance movement was headed 
by the People’s Freedom League, formed by AUNG SAN. 

Burma gained independence from British rule in 
1948. Since that time, the country has followed a strictly 
neutralist foreign policy. Civil war broke out in the late 
1950s, with selected minorities and Communist groups 
independently opposing the new government. In 1958, 
Premier U Nu asked Gen. U Ne Win to take over the gov- 
ernment and to quell civil disorder. Order was restored, 
and in the 1960 elections Nu and a civilian government 
were returned to power. In 1962, Ne Win staged a suc- 
cessful military coup. He resigned as president in 1981 
in favor of former army chief U San Yu, who was reelect- 





ed in 1985, but he retained the powerful post of party 
chairman until 1988. 

In that year the 26-year ascendancy of the BSPP ap- 
peared to unravel. Long beset by ethnic and Communist 
insurgencies in the northern and eastern regions, the gov- 
ernment was challenged by massive student and general 
urban unrest. Ne Win stepped down on July 23; his suc- 
cessor, the hard-line Gen. U Sein Lwin, resigned only 17 
days later. Unrest continued under new leader U Maung 
Maung. Gen. U Saw Maung, who assumed control on 
Sept. 18, 1988, cracked down brutally on dissent. In 
June 1989 the name of the country was changed to My- 
anmar; the capital was renamed Yangon. The opposition 
won an overwhelming victory in multiparty elections held 
on May 27, 1990, but the military refused to turn power 
over to a civilian government until a new constitution 
could be written. 


A fisherman guides his canoe pasta dwelling on Lake Inle in cen- 
tral Burma. The use of stilts in housing construction is not unique 
to waterfront communities; throughout Burma's central lowlands 
homes are raised to avoid flood damage. 





Burmese cat The Burmese cat is a short-haired 
breed of domestic cat closely related to the Siamese but 
with a rich, sable brown coat. (Burmese-Siamese hybrids 
are called Tonkinese or honey Siamese.) The body of the 
Burmese is compact, and the head small and round. The 
eyes of the Burmese are golden or yellow; the large ears 
are narrow and long. The bones are as fine as those of the 
Siamese, and the hind legs slightly longer than the front 
legs. The tail is long and pointed and may be kinked near 
the tip. The Burmese is a playful and affectionate cat. 







The Burmese cat is a breed of domestic cat 
developed in the United States during the 
1930s from a Siamese and a brown cat 
native to Burma. 


burn Burns are contact injuries resulting from expo- 
sure to heat, electricity, radiation (mainly solar radiation), 
or caustic chemicals. They most often involve the SKIN, 
but swallowing caustic chemicals can burn the cells lin- 
ing the inner surface of the esophagus. 

The severity of a burn is indicated by its degree. First- 
degree burns damage only the epidermis, or outermost 
skin layer; the symptoms are redness, mild swelling, and 
stinging pain. Second-degree burns penetrate to the der- 
mis, or second skin layer; they appear red or mottled, are 
more painful, and may be wet because of seepage of tis- 
sue fluids. Third-degree burns destroy all skin down to the 
fatty layer, and the skin appears white or charred. Such 
burns may actually feel less painful than second-degree 
burns because nerve endings are destroyed. In adults, 
second-degree burns affecting 15 percent of the body are 
considered a cause for hospitalization; in children, the 
figure is 10 percent. 

FIRST AID for burns requires cooling by plain cold wa- 
ter; ice may induce shock. After this an ointment may 
help to soothe a minor burn, but oirtments or greasy sub- 
stances should never be applied to serious burns. For 
chemical burns, cool water should be run over the area 
until all of the chemical has been removed. Recovery of 
persons with severe burns has improved greatly in recent 
years, following recognition of the special treatment 
needs of victims and the establishment of regional burn- 
treatment centers. Early replacement of tissue fluids has 
become routine at these centers, along with intravenous 
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nutritional support. Infections account for a large per- 
centage of the deaths among burn patients, because of 
injury to the immune system and because the skin is the 
first line of defense against pathogenic organisms. Burn 
patients are kept in sterile wards and treated with antibiot- 
ics, wounds are also closed by grafting as soon as possible. 

Currently, burned areas eventually must be covered by 
grafts of the patient’s own skin, sometimes first stretch- 
ing the grafts. Temporary grafts from other humans or 
from pigs can be used as well, and epidermal skin has 
also been cloned into sheets (see SKIN DISEASES). An arti- 
ficial skin being tested in the late 1980s consists of a 
synthetic epidermis called Silastic and a dermal layer of 
collagen and a cartilage derivative. The latter serves as a 
permanent scaffolding for dermal regrowth, while the Si- 
lastic is later replaced by grafts (see ARTIFICIAL ORGANS). In 
animal experiments, seeding of the artificial dermis with 
epidermal cells apparently causes a whole new skin to re- 
generate on the muscle substrate, so use of the artificial 
skin could become a one-time operation. 


Burne-Jones, Sir Edward Sir Edward Coley Burne- 
Jones, b. Aug. 28, 1833, d. June 17, 1898, was an im- 
portant British PRE-RAPHAELITE painter of romantic legend 
and a decorative arts designer. Educated at Exeter Col- 
lege, Oxford, he became a friend of William Morris, a fel- 


The Baleful Head (1886-87) by Pre-Raphaelite painter Sir Edward 
Burne-Jones represents a mythological scene in which Perseus 
shows Andromeda the reflection of Medusa’s severed head. 
(Stactsgalerie, Stuttgart.) 
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low divinity student. In 1857 they joined Dante Gabriel 
RossetT! in the decoration of the Oxford Union with scenes 
from Thomas Malory’s Morte Darthur. In 1861 he became 
a partner in the firm of Morris, Marshall, Faulkner & Co., for 
which he designed stained-glass windows, tapestries, and 
other forms of craft. He also designed book illustrations for 
Morris’s Kelmscott Press, including the highly acclaimed 
Kelmscott Chaucer (1896). 

Medieval subjects, including the Arthurian legends, 
and mythology were frequent themes in his paintings, for 
example, The Beguiling of Merlin (1872-77; Lady Lever 
Art Gallery, Port Sunlight, England). His paintings, “ro- 
mantic dreams” in his own words, were a sensation at the 
Grosvenor Gallery exhibitions of 1877-87. His King 
Cophetua and the Beggar Maid (1884; Tate Gallery, Lon- 
don) made a great impression in France. He was made a 
baronet in 1894. 


Burnett, Carol Caro! Burnett, b. San Antonio, Tex., 
Apr. 26, 1934, a popular American television and film co- 
medienne, first gained national attention in 1956 on the 
“Garry Moore Show.” Her highly popular “Carol Burnett 
Show” ran on CBS television for 11 years (1967-78). 
Among her film performances was a dramatic role in The 
Four Seasons (1981) and a comedic role in Annie (1982). 


Burnett, Frances Hodgson The English-born 
American writer Frances Hodgson Burnett, b. Nov. 24, 
1849, d. Oct. 29, 1924, is best known for her classic ju- 
venile novel Little Lord Fauntleroy (1886; film, 1936). 
Her other works include the play Esmera/da (1881) anda 
novel, The Secret Garden (1911). 


Burney, Charles Charles Burney, b. Apr. 7, 1726, 
d. Apr. 12, 1814, was an important English historian of 
music. In 1770 and 1772 he traveled in Europe to gath- 
er materials for his books and met many important musi- 
cians. In his main writings—The Present State of Music 
in France and Italy (1771), The Present State of Music in 
Germany, the Netherlands, and the United Provinces 
(1773), and the 4-volume A General History of Music 
(1776-89)—he drew heavily on his personal experiences, 
and these works have become classics. 

Burney’s large circle of friends included Samuel John- 
son, Jean Jacques Rousseau, King George IIl, and Willi- 
am Pitt the Younger. Burney’s memoirs were compiled by 
his daughter, Fanny Burney, in 1832. 


Burney, Fanny Fanny Burney, b. June 13, 1752, d. 
Jan. 6, 1840, was an English novelist whose diary and 
letters give a vivid picture of English society in the late 
18th and early 19th century. Largely self-taught, she 
grew up in the brilliant circle of friends that surrounded 
her father, Dr. Charles Burney. Her first and probably best 
novel, Evelina (1778), was an immediate success, but 
after Camilla (1796) her powers declined, and The Wan- 


derer (1814) had few readers. She spent an unhappy pe- 
riod (1786-91) at the court of Queen Charlotte and in 
1793 married Alexandre d’Arblay, a French exile. 


Burnham, Daniel Hudson [bur’-nuhm) Daniel 
Hudson Burnham, b. Sept. 4, 1846, d. June 1, 1912, 
was one of the earliest comprehensive modern city 
planners and, with his partner, John Wellborn Root, the 
architect of the first American SKYSCRAPER. Such tech- 
nological advances as the electric elevator (1889), the 
light bulb (1879), the telephone (1876), and the cast- 
iron skeleton were first used together in Burnham & 
Root’s Montauk Block (1881-82) in Chicago. Unlike to- 
day’s glass and steel constructions, the earliest sky- 
scrapers by Burnham & Root—the Calumet Building 
(1882-84), the Rookery (1885-88), the Monadnock 
Building (1889-92), and the Reliance Building (1890- 
94)—all had exterior walls of masonry and followed in 
the tradition of Henry Hobson RICHARDSON, whose influ- 
ence in Chicago was particularly strong during this time. 
In 1891, Burnham & Root was assigned the architec- 
tural responsibility for the WoRLD’s CoLUMBIAN ExPosi- 
TION OF 1893. In the same year, however, John Root 
died; Burnham asked leading Eastern architects to as- 
sist him, and the landscape architect F. L. OLMSTEAD 
collaborated in the planning. Burnham’s subsequent 
projects included plans for the enlargement of Washing- 
ton, D.C., and the improvement of such cities as Cleve- 
land, San Francisco, and Manila. Between 1906 and 
1909, at the request of the Commercial Club of Chica- 
go, Burnham devoted himself to developing a plan for 
redesigning the city. It was the first comprehensive re- 
gional plan for an American city. (See URBAN PLANNING.) 


Burns, George see BuRNS AND ALLEN 


Burns, Robert Robert Burns is the best known of all 
Scottish poets, most admired for having voiced the atti- 
tudes of the common person and for his innate lyrical 
sense. His poems celebrate the simple, often earthy love 


Robert Burns, an 
18th-century Scot- 
lish poet, appears in 
this oil portrait by 
Alexander Nasmyth. 
Burns's poetry, writ- 
ten in the Scottish 
vernacular, reflects 
his peasant origins. 
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between man and woman, the pleasures of convivial 
drinking, and the fierce pride of the independent individ- 
ual. Writing in the last quarter of the 18th century, Burns 
combined the sentimental tradition of such poets as 
James Thomson and William Shenstone with the Scottish 
vernacular tradition of Allan Ramsay and Robert Fergus- 
son to produce some of the best lyrics in English litera- 
ture. Not until the poems of Hugh MacDiarmid, written 
more than a century after Burns’s death, did Scottish lit- 
erature begin to free itself from his influence. 

Burns was born on Jan. 25, 1759, into the family of a 
peasant farmer in southwest Scotland. He took up farming 
at an early age but was unsuccessful. At the same time he 
began writing poems for local circulation and had them 
published in Poems, Chiefly in the Scottish Dialect (1786) 
in the small town of Kilmarnock. This work, which contains 
most of his poems, was expanded in 1787 and again in 
1793. Copies of the Kilmarnock edition reached the litera- 
ti in Edinburgh, who were immediately impressed to find 
their theories about the sensitivity of the common man 
confirmed by what they called this “ploughman poet.” 
Burns spent the winters of 1786-87 and 1787-88 in Ed- 
inburgh as a celebrity, but he disliked the condescension 
and so returned to farming. In 1789 he obtained the post 
of exciseman, or inspector, but the hard labor of his early 
farming years, along with the heavy drinking, had ruined 
his health, and he died on July 21, 1796. 

Most of Burns’s poems are short, lyrical pieces. “Holy 
Willie’s Prayer” is an exquisite satire revealing the hypoc- 
risy of a sour, self-righteous man; it uses dramatic mono- 
logue to create a masterpiece of irony. “The Jolly Beg- 
gars,” a collection of seven songs, depicts in vivid, dra- 
matic detail a disreputable company of outcasts. Burns's 
Single narrative poem, “Tam o’Shanter,” uses Gothic 
conventions for comic effect and is remarkable for its 
complex narrative voice, skillful meter and pacing, and 
successful fusion of English and Scots diction. His many 
songs, such as “Auld Lang Syne” and “A Red, Red 
Rose,” are concise expressions of emotion ranging from 
the tender to the bawdy. 


Burns and Allen George Burns, originally named 
Nathan Birnbaum, b. New York City, Jan. 20, 1896, and 
Gracie Allen, b. San Francisco, July 20, 1906, d. Aug. 
2/7, 1964, were one of the finest husband-and-wife com- 
edy acts in American show business history. They became 
popular stars in vaudeville, radio, movies, and television. 
Burns first teamed with Allen on stage in the early 1920s 
and became her straight man, playing the unruffled but 
confused spouse. A master of the one-liner, Burns worked 
as a stand-up comic and has continued to appear in films 
and television in his nineties. He won an Academy Award 
for his role as an aging vaudevillian in the film version of 
Neil Simon’s The Sunshine Boys (1975). 


Burnside, Ambrose E. Ambrose Everett Burnside, 


b. Liberty, Ind., May 23, 1824, d. Sept. 13, 1881, was a 
Union army commander in the U.S. Civil War. He graduat- 





Although a man of 
lofty character and 
winning personality, 
Union general Am- 
brose Burnside 
failed to distinguish 
himself militarily 
during the Civil War. 
The public, howev- 
er, admired his side- 
whiskers, calling 
them “burnsides” or 
“sideburns. ” 


ed (1847) from West Point and later headed an arms man- 
ufacturing company. After the Civil War began, Burnside 
inexpertly commanded a brigade at the First Battle of BULL 
Run (August 1861). In 1862 he led a successful amphibi- 
ous landing on the North Carolina coast, but did less well 
commanding George McClellan’s left wing at ANTIETAM. As 
commander of the Army of the Potomac, he led that force 
to a terrible defeat at Fredericksburg, Va., in December 
1862 (see FREDERICKSBURG, BATTLE OF). Burnside was able 
to hold Knoxville, Tenn., in 1863, but terminated his war- 
time service by undistinguished leadership of the 1X Corps 
under Gen. Ulysses Grant in 1864. 

After Appomattox, Burnside served as governor of 
Rhode Island (1866-69) and as U.S. senator from that 
State from 1875 until his death. 


Burr, Aaron Although Aaron Burr, b. Newark, N.J., 
Feb. 6, 1756, fought in the American Revolution and be- 
came an important political figure, serving a term (1801- 
05) as vice-president of the United States, he is best re- 
membered today for having killed Alexander HAMILTON in 
a duel. 

Burr could trace his ancestry back to the earliest Puri- 
tans. He entered Princeton at the age of 13, graduated at 
16, and went on to become a Revolutionary War hero, ris- 
ing to the rank of lieutenant colonel at the age of 21. In 
July 1782 he married Theodosia Bartow Prevost, moved 
to New York City, and built a reputation as an excellent 
attorney with important political connections. 

Political Career. in 1789, Burr was appointed attorney 
general of New York by Gov. George Clinton (see CLINTON 
family). Two years later the state assembly, which was 
controlled by partisans of Clinton and Robert Livingston 
(see LIVINGSTON family), elected Burr to the U.S. Senate. 
His career in the Senate was not particularly memorable. 
Hamilton hated him, Clinton soon learned to distrust him, 
and George Washington refused his request to be ap- 
pointed minister to France. Burr managed to maneuver so 
skillfully, however, and with so much personal charm, 
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Aaron Burr, vice- 
president during 
Thomas Jefferson's 
first term, was tried 
for treason in 1807. 
Although he was ac- 
quitted, evidence 
suggests his com- 
plicity in a plot to es- 
tablish an indepen- 
dent nation in the 
west. (The Granger 
Collection.) 


that he won the support of many Federalists as well as 
Democratic Republicans. 

In 1796 and 1800, Burr ran for vice-president with 
Thomas JEFFERSON on the Democratic-Republican ticket. 
They fost in 1796, but in 1800, under the confused 
electoral system then in use, Jefferson and Burr received 
an equal number of electoral votes for the presidency (73 
each), throwing the election into the House of Represen- 
tatives. Jefferson won the contest and Burr became vice- 
president. 

Dropped from the Republican ticket for 1804, Burr 
entered the 1804 gubernatorial race in New York. An old 
enemy, Alexander Hamilton, did everything he could to 
defeat Burr. Some of Hamilton’s derogatory comments, 
persona! in nature, appeared in print, and Burr, who lost 
the election, demanded a retraction, which Hamilton re- 
fused to make. The due! that followed at Weehawken, 
N.J., on July 11, 1804, resulted in Hamilton’s death. 
Charged with murder, Burr fled to Philadelphia to escape 
arrest. 

The Conspiracy. \n his final eight months as vice-presi- 
dent, Burr’s conduct was exemplary, but his insatiable 
dream of personal glory led him to undertake a western 
scheme that ended in his arrest and trial for treason. 

Precisely what Burr planned will probably never be 
known. Most likely he envisioned the creation of an em- 
pire stretching from the Ohio River to Mexico over which 
he would preside, and he intended to take whatever steps 
necessary to achieve it. President Jefferson, however, 
learned of the conspiracy and on Nov. 27, 1806, issued a 
proclamation that led to the collapse of the plot and 
Burr’s arrest. 

The subsequent trial, held in Richmond, Va., was pre- 
Sided over by Chief Justice John MARSHALL. He defined 
the law of treason so narrowly that the jury took a mere 25 
minutes to acquit Burr. Marked as a traitor and threat- 
ened by angry mobs in Baltimore, Burr fled to Europe, not 
to return until 1812. Soon thereafter he suffered the 
deaths of his grandson and his daughter. At the age of 76 
he married a wealthy New York widow, Eliza Jumel; but 





she subsequently sued for divorce, which was granted on 
sept. 14, 1836, the day Burr died. 


burro see DONKEY 


Burroughs, Edgar Rice Edgar Rice Burroughs, b. 
Chicago, Sept. 1, 1875, d. Mar. 19, 1950, was an 
American adventure writer whose sales of more than 100 
million copies of his novels in 56 languages make him 
one of the most widely read authors of the 20th century. 
Unsuccessful in a number of jobs and needing money to 
support his family, Burroughs began to write and sell pulp 
magazine fiction in 1911. The appearance in seria! form 
of his second novel, TARZAN OF THE Apes, in A//-Story 
Magazine in 1912 and the publication of the novel in 
hardcover form in 1914 made him a best-selling novelist. 


Burroughs, William S. William Seward Burroughs, 
b. St. Louis, Mo., Feb. 5, 1914, is an American writer 
whose narrative technique has had a profound influence 
on modern American literature, particularly on the writers 
of the BEAT GENERATION. 

A grandson of the founder of the Burroughs Adding 
Machine Company, the young Burroughs studied at Har- 
vard and then, while drifting through a series of odd jobs 
in New York City, became a drug addict. Both his first 
novel, Junkie (published as Junk in 1953 under the 
pseudonym William Lee; reissued in 1977), and his sec- 
ond, The Naked Lunch (Paris, 1959; New York City, 
1962), are based on his experiences as an addict. Bur- 
roughs’s other works include The Soft Machine (1961) 
and The Ticket That Exploded (1962), both novels that 
experiment with narrative structure; Letters to Allan 
Ginsberg, 1953-57 (1981); The Adding Machine: Col- 
lected Essays (1985); and several more recent novels in- 
cluding Cities of the Red Night (1981), The Place of 
Dead Roads (1983), and Queer (1986). 


William Burroughs, 
an American novelist, 
achieved distinction 
for writings based on 
his experiences as a 
former drug addict. 
His irreverent 
themes, related ina 
stream-of-conscious- 
ness style, estab- 
lished Burroughs as 
one of the most pop- 
ular authors of the 
beat generation. 





Bursa [bur-sah’] Bursa (Brusa), the capital of Bursa 
province in northwestern Turkey, is located about 21 km 
(13 mi) from the southeastern shore of the Sea of Mar- 
mara and about 88 km (55 mi) south of Istanbul. Its 
population is 614,133 (1985). Bursa is the center of the 
Turkish silk industry. The ancient city called Prusa was 
founded in the 3d century Bc and named for the Bithyn- 
ian king Prusias l. 


bursitis [bur-sy’-tis] Bursitis is inflammation of bur- 
sae, which are closed sacs that contain fluid and are lo- 
cated at points of friction in joints. Bursitis can occur in 
several joints, but the shoulder joint is the most common 
site. The buildup of calcium deposits on tendons associ- 
ated with a joint is a frequent precipitating cause. The 
calcium deposits trigger an inflammatory reaction that 
can spread to a nearby bursa and even rupture it. Bursitis 
may be acute or chronic. In the acute form of shoulder 
bursitis there is a sudden pain in the shoulder area that 
often radiates into the neck and upper arm. Shoulder 
movement is restricted by the pain. Treatment is usually 
with oral antiinflammatory drugs and painkillers. In most 
patients the condition clears up in a few days, but in se- 
vere cases it may be necessary to remove calcium materi- 
al surgically or to inject antiinflammatory agents directly 
into the inflamed area of the joint. 


Burt, Sir Cyril Cyril Lodowic Burt, b. Mar. 3, 1883, 
d. Oct. 10, 1971, was a leading British educational 
psychologist, especially in the areas of child develop- 
ment and statistical analysis. After being appointed 
psychologist to the London educational authority he 
adapted the Binet-Simon and Stanford-Binet intelli- 
gence tests for English use and produced a comprehen- 
sive series of educational attainment tests. Burt made 
important contributions to factor analysis and applied 
analysis of variance to the results of tests administered 
to twins and other relatives in order to demonstrate the 
importance of heredity in determining INTELLIGENCE, but 
it has been determined that some of his results were 
fraudulent. 


Burton, Richard Richard Burton is the stage name 
of Richard Jenkins, b. Pontrhydfen, Wales, Nov. 10, 
1925, d. Aug. 5, 1984, a British actor who first earned 
his reputation on the London stage with the Old Vic com- 
pany in 1953-54. He later made New York stage ap- 
pearances in Camelot (1960; revival 1980), Hamlet 
(1964), Equus (1976; film, 1977), and Private Lives 
(1983), but he worked primarily in films, including Look 
Back in Anger (1959), Cleopatra (1962), Beckett 
(1964), Who’s Afraid of Virginia Woolf? (1966), The Spy 
Who Came in from the Cold (1966), The Taming of the 
Shrew (1967), and 1984 (1984). Burton was nominated 
for an Academy Award seven times but never won. 
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Burton, Sir Richard Sir Richard Francis Burton, an 
intrepid English explorer of inner Africa in the mid-19th 
century, discovered the great Central African lakes. Born 
on Mar. 19, 1821, he was brought up in France and Ita- 
ly. He purchased a commission in the Bombay Native In- 
fantry, and from 1843 to 1848 he soldiered in Sind in 
northwestern India (now Pakistan). Between 1853 and 
1855, Burton visited the Muslim holy cities of Mecca and 
Medina in disguise and made a dangerous foray to the 
forbidden city of Harar in eastern Ethiopia. 

Burton’s greatest journey began in 1857 on the coast 
of what is now eastern Tanzania. Following African paths, 
he became (1858) the first white in modern times to view 
Lake Tanganyika. Later, Burton crossed the United States 
to Salt Lake City and went on to Panama before returning 
to England in 1861. For the next three years he served as 
British consul at Fernando Po, off the coast of Nigeria, 
went up the Congo River, and journeyed to Dahomey (now 
Benin). He was later consul in Santos, Brazii (1865-69), 
Damascus, and Trieste (1872-90). Burton died on Oct. 
20, 1890. 

In addition to his travels, which he celebrated in 21 
books, Burton is widely remembered for his translation of 
the Tales of the Arabian Nights. 


Burton, Robert Robert Burton, b. Feb. 8, 1577, d. 
Jan. 25, 1640, was an English cleric and scholar best 
known for his Anatomy of Melancholy (1621), written 
under the pseudonym Democritus Junior. This vast, 
learned compendium of Elizabethan notions about psy- 
chology and medicine, history and politics, went through 
many editions and was widely quoted. Burton entered 
Oxford as a student in 1593 and stayed the remainder of 
his life, serving as librarian of Christ Church College and 
vicar of St. Thomas’s Church. 


Burundi [boo-roon’-dee] Burundi is a small country 
located at the northern end of Lake Tanganyika in east 
central Africa. It is bordered by Tanzania, Zaire, and 
Rwanda. Formerly known as Urundi and joined with 
Rwanda in the Belgian-administered United Nations 
Trust Territory of Ruanda-Urundi, Burundi gained inde- 
pendence on July 1, 1962. Burundi is one of the small- 
est countries in Africa but has one of the continent’s 
highest population densities. The capital and largest 
city is BUJUMBURA. 


Land 


Located near the remotest headwaters of the Nile and 
Congo rivers, Burundi is predominantly a country of high 
mountains and plateaus. The only lowland area (under 
900 m/3,000 ft) is the narrow plain of the Ruzizi River, 
in the structural trough of the GREAT Rift VALLEY. High 
mountains, rising to more than 2,400 m (8,000 ft), ex- 
tend north-south across western and central Burundi, 
parallel to the eastern edge of this trough. Eastern Burun- 
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AT A GLANCE 


REPUBLIC OF BURUNDI 


Land: Area: 27,834 km? (10,747 mi’). Capital and targ- 
est city: Bujumbura (1986 est. pop., 272,600). 


People: Population (1990 est.): 5,600,000. Density 
201 persons per km? (521 per mi’). Distribution (1987): 
5% urban, 95% rural. Official languages: French, Kirun- 
di. Major religions: Roman Catholicism, traditional reli- 
gions. 


Government: Type: military rule. Legislature: National 
Assembly (suspended 1987). Political subdivisions: 15 
provinces. 


Economy: GNP (1988): $1.2 billion; $230 per capita. 
Labor distribution (1983): agriculture—93%; govern- 
ment—4%; other—3%. Foreign trade (1987): imports— 
$212 million; exports—$84 million. Currency: 1 Burundi 
franc = 100 centimes. 


Education and Health: Literacy (1985): 25% of adult 
population. Universities (1990): 1. Hospital beds (1985): 
5,506. Physicians (1985): 178. Life expectancy (1989): 
women—53; men—50. Infant mortality (1989): 114 per 
1,000 live births. 


di is less mountainous and consists of a series of plateaus 
at elevations between 1,500 and 2,000 m (5,000 and 
6,500 ft) that descend eastward to the Kagera and Mala- 
garasi river valleys. 

Burundi has a tropical climate moderated by high ele- 
vation. The relatively constant temperatures throughout 
the year reflect the location near the equator. Bujumbura, 
in the lowlands, has an average temperature of 23° C 
(73° F), and average temperatures in the mountains and 
plateaus range between 17° and 20° C (63° and 68° F). 
Rainfall varies from more than 1,400 mm (55 in) in the 
mountains to less than 1,015 mm (40 in) along the 
shores of Lake Tanganyika. 

The upper mountain slopes are cool, wet, and forest- 
ed; the plateaus and lower-altitude regions are drier and 
have a savanna grassland type of vegetation cover. Much 
of the land is eroded as a result of a combination of con- 
ditions, including overgrazing, deforestation, heavy rains, 
and brush fires. 


People 


Burundi has two major groups, the pastoral Nilotic Tuts! 
and the agricultural Bantu Hutu, who share a common 
language, Kirundi (Kinyarwanda), and cultural tradi- 
tions. The Tutsi (15% of the population), Hutu (84%), 
and Twa (1%; see Pycmy) have intermarried and are 
considered by some to be castes within a single ethnic 





group. The Tutsi have been the ruling elite of Burundi 
Since they migrated there between the 1300s and 
1500s from the upper-Nile area. There are also large 
numbers of Tutsi refugees from neighboring Rwanda, 
where the Tutsi monarchy was overthrown in 1959. 
Tensions between the Tutsi and the Hutu have periodi- 
cally led to violence. 

Kirundi is the language of instruction in primary 
schools, and French in secondary schools. Much of the 
population, especially among the Hutu, is illiterate, and 
although primary education is officially free and compul- 
sory, fewer than 30% of children under the age of 15 at- 
tend school. About 60% of the population are Roman 
Catholic. Although Burundi is one of the most densely 
populated nations in Africa, it is predominantly rural. 


Economic Activities 


The economy of Burundi is based overwhelmingly on ag- 
ricultural and pastoral activities. The principal subsis- 
tence crops are cassava (manioc) and sweet potatoes; 
corn, beans, peas, sorghum, and bananas are also grown. 
The main cash crop is arabica coffee, which accounts for 
more than 80% of all exports. Cattle raising is wide- 
spread. 

The principal minerals produced are-cassiterite (from 
which tin is obtained), bastnaesite (used in making tele- 
vision tubes), gold, tungsten, and tantalum. Large nickel 
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deposits have recently been discovered. The country has 
almost no manufacturing. 
Burundi has no railroads and few paved roads. 


History and Government 


Burundi history traditionally dates back to the arrival of 
the Tutsi, who ruled the area under successive mwamis, 
or kings, until recent times. In 1885 the region was des- 
ignated a German sphere of interest by the Conference of 
Berlin. Burundi officially was incorporated into German 
East Africa in 1897, but effective German control over 
the kingdom was not established until 1903. In 1916, 
during World War I, Burundi was occupied by Belgian 
troops and was subsequently administered by Belgium as 
part of the Ruanda-Urundi mandate of the League of Na- 
tions (after World War |) and part of the United Nations 
Trust Territory of Ruanda-Urundi (after World War II). 

Burundi became an independent constitutional mon- 
archy on July 1, 1962. The king was deposed on Nov. 29, 
1966, and Burundi was declared a republic with former 
prime minister Michael Micombero as president. In 1972 
an attempt to restore the monarchy was unsuccessful, 
and in the fighting that followed the deposed king was 
killed, and as many as 150,000 Hutu, who were blamed 
by the government for the uprising, were slaughtered by 
the Tutsi and the Tutsi-dominated army. 

Micombero was ousted on Nov. 1, 1976, in a military 
coup led by Lt.-Col. Jean Baptiste Bagaza, who remained 


president when civilian rule was formally restored in 
1979 and was reelected in 1984. The constitution of 
1981, which made Burundi a one-party state, was sus- 
pended when Bagaza was overthrown in 1987 in a mili- 
tary coup led by Maj. Pierre Buyoya, who then ruled as 
head of the Military Committee of National Redemption. 
In 1988 another eruption of tribal hostility led to the ap- 
parent massacre by the Tutsi of thousands of Hutu, many 
more of whom fled into Rwanda. 


Bury St. Edmunds Bury St. Edmunds (“bury,” 
meaning “burgh,” or “town”) is a borough in the county 
of Suffolk, England, on the River Lark. It has a popula- 
tion of 28,914 (1981). The last king of the East Angles, 
St. Edmund, who was martyred by the Danes, was in- 
terred there in 903. In medieval times the town was a 
center of pilgrimage equal to Canterbury. It contains the 
ruins of a Benedictine abbey founded (c.1020) by Ca- 
nute, king of England, Denmark, and Norway. In its church 
the English barons swore (1214) to force King John to ac- 
cept the stipulations of the Magna Carta. The town is now 
an agricultural center with some brewing and beet-sugar 
processing. 


bus The bus of today is a large motor vehicle equipped 
with seats for passengers that is usually operated on a 
regular schedule along a fixed route. Because it is rela- 
tively inexpensive to purchase and operate, the motor bus 
is the most common form of public transportation in the 
United States and throughout the world. 


History 


The motor bus evolved from the horse-drawn omnibus. 
The mathematician Blaise Pascal helped introduce 
(1662) the first known omnibus service in Paris, but the 
service was soon withdrawn. 

In 1819 the omnibus was revived with the introduc- 
tion in Paris and New York of vehicles that could carry up 
to 16 passengers. Soon most major cities had omnibus or 
“bus” service. (See COACH AND CARRIAGE.) 

Large, long-frame automobiles that seated 12 to 20 
people and had buslike bodies set on truck chassis were 
common from about 1900 to 1920. In Oakland, Calif., 
Frank and William Fageol built (1920) a more suitably 
designed bus. The floor was lowered to allow easier 
boarding, the seats were made more comfortable, and 
the brakes and engine were improved. 

Today, the typical intercity bus is a large diesel-pow- 
ered, air-conditioned vehicle having an air-Suspension 
system. 


Bus Industry 


The U.S. intercity bus industry is dominated by a few 
large companies. Local transportation is dependent on 
the bus, and federal programs have sometimes subsi- 
dized municipal bus systems, especially in the 1970s. 
In mass transit systems, new ways of using buses 
have increased their effectiveness. Express buses run be- 
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The first London buses were horse-drawn carriages with passenger seats in- 
side and on top (A). An early 1900 double-decker London bus had a gasoline 
engine and a rear stairway to the top (B). A typical mid-1920s bus used in 
New York City had a single deck, a front door entrance and exit, and an inside 
seat for the driver (C). 


tween urban points and outlying suburban automobile 
parking lots. In many cities, some streets or lanes, known 
as busways, are reserved for bus use. Small, van-type 
buses, carrying 10 to 15 passengers, cover some city 
routes. Articulated buses 18 m (60 ft) long have two 
segments that pivot about a central joint to make turn- 
ing possible, and can carry twice as many passengers as 
a conventional bus. 

Bus companies are highly sensitive to the cost of la- 
bor, and since 1968 the local transit industry has operat- 
ed at a loss, requiring heavy city and state subsidies to 
maintain service. Compounding the problem is the private 
automobile, a major competitor of the bus. 


Busch, Adolf The violinist and composer Adolf 
Busch, b. Germany, Aug. 8, 1891, d. June 9, 1952, 
made his debut at the age of 18. He toured the United 
States for the first time with Arturo Toscanini in 1931. 
After several years in Switzerland, he returned and be- 
came a U.S. citizen. He was one of the founders of the 
Marlboro Music School and Festival. He frequently ap- 
peared with his son-in-law Rudolf Serkin in recitals. 


Busch, Wilheim Wilhelm Busch, b. Apr. 15, 1832, 
d. Jan. 9, 1908, was a German poet, painter, and cari- 
caturist who combined his talents to satirize German cul- 
ture of the late 19th century. Such works as Max und 
Moritz (1865) and Pater Filucius (1872), written in iron- 
ic humorous verse and illustrated with comic and inten- 
tionally naive drawings, brought him wide acclaim and 
are viewed as being precursors of the modern comic strip. 


Bush, George George Herbert Walker Bush was 
elected the 41st president of the United States on Nov. 
8, 1988, and was inaugurated on Jan. 20, 1989. He had 
held an array of senior public positions and served 
(1981-89) as Ronald REAGAN’s vice-president, becoming 
the first sitting vice-president to be elected in his own 
right since Martin Van Buren in 1836. 

Early Life and Career. Born on June 12, 1924, in Mil- 
ton, Mass., to Dorothy Walker Bush, daughter of a wealthy 
investor, and Prescott Sheldon Bush, a banker and later 
Republican U.S. senator from Connecticut, George Bush 
grew up in the New York City suburb of Greenwich, Conn., 
and attended Phillips Academy in Andover, Mass. During 
World War II he became the navy’s youngest bomber pi- 
lot. Shot down over the Pacific island of Chichi Jima and 
rescued by a submarine, he was awarded the Distin- 


i guished Flying Cross and three Air Medals. In 1945 he 


married Barbara Pierce and then matriculated at Yale, 
where he majored in economics, was captain of the base- 
ball team, and graduated with Phi Beta Kappa honors in 
1948. 

After Yale, “Poppy,” as Bush was called, went to work 
for Dresser Industries in the west Texas oilfields. Two 
years later he and a partner established the Bush-Overby 
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GEORGE HERBERT WALKER BUSH 
41st President of the United States (1989- ) 


Born: June 12, 1924, Milton, Mass. 

Education: Yale University (graduated 1948) 
Profession: Businessman, Public Official 
Religious Affiliation: Episcopalian 

Marriage: Jan. 6, 1945, to Barbara Pierce (1925- ) 


), Robin (1949-53), John 
), Marvin (1956-_ ), Dorothy 


Children: George (1946- 


(1953- ), Neil (1955- 
0959- ) 


Political Affiliation: Republican 
Writings: Looking Forward (with Victor Gold; 1987) 
Vice President: Dan Quayle 


Development Company to trade oil leases and royalties, 
and in 1954 he became president of the Zapata Offshore 
Company, developing new oil-drilling equipment. Within 
a decade he had amassed about-$2 million and began 
dabbling in local Republican politics in Houston. Defeat- 
ed when he ran for the U.S. Senate in 1964, Bush be- 
came the first Republican to represent Houston in the 
U.S. House of Representatives in 1966. Known as one of 
the new breed of centrist Republicans in the modern 
South, he voted for the 1968 Civil Rights Act despite its 
unpopularity with his constituents. 

After a second unsuccessful bid for the Senate in 
1970, Bush served as U.S. ambassador to the United 
Nations (1971-72) and in 1972 was named chairman of 
the Republican National Committee by President Richard 
M. Nixon. He traveled the country for 20 months defend- 
ing Nixon and the GOP against the widening WATERGATE 
scandal, which brought the president close to impeach- 
ment. Staunchly loyal almost to the end, Bush urged Nix- 
on to step down on Aug. 7, 1974. Nixon announced his 
resignation the next day. His successor, Gerald Ford, 
chose New York governor Nelson Rockefeller over Bush 
for the vice-presidency, and Bush departed for China to 
head the U.S. Liaison Office in Beijing. In December 
1975, Ford suddenly recalled him to Washington to take 
over the Central Intelligence Agency. At a time when the 
CIA was buffeted by revelations of assassination plots and 
abuses of power, Bush gained plaudits for his year-long 
effort to restore morale within the agency and refurbish its 
tarnished image. 

Bush resigned from the CIA after Jimmy CARTER be- 
came president in 1976 and began his quest for the 
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1980 GOP presidential nomination. His victory in the 
lowa caucuses of 1980 gave Bush an early lead, but his 
attacks on Ronald Reagan's ultraconservatism failed to 
attract a majority of Republican voters. After losing the 
Texas primary he withdrew from the race and asked his 
delegates to support Reagan. The GOP convention in July 
gave Bush the vice-presidential nomination after failing to 
persuade Ford to accept the position. 

Vice-Presidency. \n spite of their earlier political rivalry 
and policy differences, Reagan and Bush worked harmo- 
niously for eight years in the White House. Bush traveled 
more than a million miles and visited some 75 nations as 
a special emissary for the president, and headed the Na- 
tional Security Council's “crisis management team.” He 
also chaired presidential task forces on deregulation, on 
combating terrorism, and on coordinating government ef- 
forts to stop drug smuggling in southern Florida. As pre- 
siding officer of the U.S. Senate, Bush cast the deciding 
vote in favor of producing deadly nerve gas and lobbied 
for the president’s economic proposals. He assumed re- 
sponsibility as Reagan's surrogate when the president was 
shot and wounded in March 1981, and under constitu- 
tional authority never before used, Reagan transferred 
power to Bush when the president underwent cancer sur- 
gery in 1985. 

The Presidential Election. After faltering in the Repub- 
lican caucuses in lowa in February 1988, Bush gained 
momentum with a victory in New Hampshire a week later 
and never relinquished the lead. He won the presidential 
nomination overwhelmingly on the first ballot at the Re- 
publican convention and picked Indiana senator Dan 
QUAYLE as his running mate. Immediately, doubts were 
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raised about Quayle’s qualifications. This cast a shadow 
over the Bush candidacy, and the late summer polls 
pointed to a Dukakis landslide. Bush relentlessly attacked 
his opponent as a soft-on-crime-and-defense liberal and 
as the candidate of unpatriotic marginal groups. Benefit- 
ing from the popularity and active assistance of President 
Reagan, and from public contentment with the peace and 
prosperity of the Reagan era, Bush surged ahead in the 
polls. He won the election with 54% of the popular vote 
and 426 of the 538 electoral votes. 

Presidency. Bush governed as a prudent centrist dur- 
ing the early months of his administration. Although his 
approval rating regularly topped 70%, he shied from con- 
frontations with the Democratic Congress and sought 
compromises with moderates of both parties. Despite a 
Campaign promise not to raise taxes, he was forced to do 
so in order to reduce the deficit. 

The beneficiary of the crumbling Communist bloc in 
Eastern Europe and of the economic weakness of the 
Soviet Union, Bush accepted a significant reduction in 
American nuclear and conventional arms. Nevertheless, 
he intervened militarily in Panama in 1989, toppling 
the regime of Panamanian strongman Manuel Noriega. 
When Iraqi forces invaded Kuwait in August 1990, 
Bush also took the lead in opposing Iraq's President 
Saddam Hussein. With the agreement of Soviet leader 
Mikhail Gorbachev, and backed by UN resolutions con- 
demning Iraqi aggression, he sent troops to Saudi Ara- 
bia to forestall any threat to that country, then assem- 
bled an international military coalition to force the evac- 
uation of Kuwait. When Saddam Hussein refused to give 
way, Bush launched a successful military offensive 
against lraq early in 1991 (see GULF war). 


Bush, Vannevar Vannevar Bush, b. Everett, Mass., 
Mar. 11, 1890, d. June 28, 1974, was a pioneer in 
computer design. His most notable invention was the 
DIFFERENTIAL ANALYZER. Bush’s concepts proved impor- 
tant in the design of the first generation of electronic 
computers. 

Bush became president of the Carnegie Institute in 
Washington, D.C. (1939), and was chairman of the Na- 
tional Advisory Committee for Aeronautics (1939-41). In 
1941, President Roosevelt appointed Bush the first di- 
rector of the Office of Scientific Research and Develop- 
ment, an agency formed to coordinate federally funded 
defense research. Bush’s proposal for a similar agency to 
coordinate peacetime research led to the creation of the 
National Science Foundation. 


bush baby see GALAGO 


bushmaster The bushmaster, Lachesis muta, Is a 
venomous PIT VIPER related to the rattlesnake. It is found 
in Central America and tropical parts of South America. 
Its background color is usually reddish yellow, crossed by 
dark bands. A black streak runs from the eye to the corner 
of the mouth. Slender-bodied, the bushmaster is the 





The bushmaster is second in size only to the king cobra among 
poisonous snakes. 


longest member of the pit-viper group, reaching lengths 
up to 3.6 m (12 ft). The fangs may be more than 2.5 cm 
(1 in) long. The bushmaster is the only New World mem- 
ber of the snake family Crotalidae that lays eggs. 


Bushmen see SAN 


Bushnell, David David Bushnell, b. Saybrook, 
Conn., c.1742, d. 1824, was an American inventor 
credited with designing the first effective SUBMARINE. An 
early interest in gunpowder led him to the invention of 
an underwater mine triggered by a timer. To attach the 
mine to the hull of a ship, Bushnell designed the Tur- 
TLE, an egg-shaped, submersible wooden craft powered 
by a hand-cranked propeller. Although its attempt 
(1776) to sink the British ship Eagle in New York har- 
bor during the American Revolution failed, the Turtle 
did maneuver effectively and had an important influ- 
ence on submarine development. After the war Bushnell 
practiced medicine. 


Bushnell, Horace Horace Bushnell, b. Bantam, 
Conn., Apr. 14, 1802, d. Feb. 17, 1876, was an Ameri- 
can Congregational minister. Drawing most of his ideas 
from practical experience as a pastor (at the North 
Church, Hartford, Conn., 1833-59), Bushnell fashioned 
a new approach to theology. Noting that all language is 
metaphoric, he concluded that doctrinal arguments are 
relative. Personal experience of spiritual matters is much 
more important. Bushnell also considered the world as an 
organic whole. He saw no sharp distinctions between cat- 
egories such as the natural and the supernatural, individ- 
ual and society, humanity and divinity. 


bushtit The bushtit, genus Psaltriparus, family Pari- 
dae, order Passeriformes, is a small, long-tailed, brown 
gray TITMOUSE of western North America. It inhabits 
scrubby woodlands, and forages in roving flocks for in- 
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The tiny bushtit (right) is about 9 cm (3.5 in) long. The black-eared 
bushtit (left) is usually found only above 1,500 m (4,920 ft) and is 
far less abundant than the common bushtit. 


sects. The bushtit nest is a remarkable pocketlike struc- 
ture of soft plant and animal materials suspended from a 
tree branch. 


business administration Business administra- 
tion comprises all the arts and techniques of running a 
business. In capitalist countries, a business is both an in- 
dependent unit in the economy, run for profit, and part of 
a complex political and legal system. Its managers must 
not only satisfy customers, but they must also comply 
with the regulations of government agencies, meet the 
expectations of employees, bargain with LABOR UNIONS, 
keep watch on competitors, and make a good impression 
on the public. To operate under these often conflicting 
demands and pressures, businesses have departments 
and personnel that specialize in particular functions, 
Such aS ACCOUNTING and Sales. 

Forms of Business Ownership. The three major forms of 
business ownership are the sole proprietorship, the part- 
nership, and the CORPORATION. A sole proprietorship is a 
business owned by one person, in which all the profits 
belong to the owner. The major disadvantage of the sole 
proprietorship is that the assets of the business are treat- 
ed in law as part of the owner’s persona! assets, making 
them liable in case of bankruptcy. A partnership is an as- 
sociation of two or more persons who own a business 
jointly. The major disadvantage of the partnership is that 
each partner is liable for the debts of the business. A cor- 
poration is a separate legal entity chartered by the state in 
which it is incorporated. The corporation is owned by in- 
vestors called stockholders. Corporations control the bulk 
of the assets of American business. 

Major Components of a Business. Most businesses have 
three major components: production, MARKETING, and fi- 
nance. Production is the transformation of raw materials 
into goods and services. The need to organize production 
as efficiently as possible has resulted in the specialties 
known aS OPERATIONS RESEARCH and management science, 


which use complex mathematical techniques to analyze 
the way organizations function. The design of complex 
machines and systems is called SYSTEMS ENGINEERING. 

The function of marketing is the sale and distribution 
of the firm’s goods or services to the public. Marketing 
also includes ADVERTISING. Financial management in- 
cludes the search for adequate sources of capital and the 
management of the capital already invested. It requires 
estimating the amount of cash the company will need in 
its operations, deciding whether to use short-term or long- 
term credit, choosing the right time to issue sTock or sell 
BONDS, budgeting for profits, and planning capita! expen- 
ditures. 

The selection and training of personnel is a continuous 
process in every large organization. In large companies, 
personne! management also involves recruiting and train- 
ing administrators and negotiating with labor unions. 

The Task of Management. Management includes plan- 
ning, administering, and controlling. The planning func- 
tion includes all managerial activities that ultimately 
enable an organization to achieve its goals. At the high- 
est levels of business, planning involves establishing 
company strategies, that is, determining how the re- 
sources of the business will be used to reach its objec- 
tive. Then management must determine the functions to 
be performed and the sequence for accomplishing each 
goal. 

An efficient business organization requires a system of 
controls for keeping the top management informed as to 
how well the company is meeting its goals. Controls may 
include budgets, schedules, charts, statistics, and per- 
sonal observation. 

Relations with Government. The web of relationships 
within which a business operates includes, along with its 
customers, its suppliers, and its employees, many obliga- 
tions imposed by government (see BUSINESS LAW; GOVERN- 
MENT REGULATION). Some large U.S. business corporations 
file hundreds of reports a year to federal agencies. 


business cycle Fluctuations in the level of business 
activity are called business cycles. The term is inaccurate 
because it suggests that business ups and downs occur at 
regular intervals. Fluctuations, however, do follow a typi- 
cal cyclical pattern. 

Economists generally distinguish four phases in a cy- 
cle, beginning from the bottom: (1) an expansion, or re- 
covery, marked by increasing employment and rising in- 
come in most parts of the economy; (2) a peak, or pros- 
perous period; (3) a contraction, or recession, in which 
business investment tapeis off, stocks of unsold goods 
increase, and workers are laid off; and (4) a new bottom, 
known as a trough. 

In actuality the pattern of the cycle is not as clear as 
this description indicates, and observers often disagree as 
to whether the economy is about to move up or down. The 
shift into a new phase of a cycle may not be recognized 
until after it has occurred. Pioneering analysts of these 
cycles include Joseph A. ScHUMPETER and Wesley Clair 
Mitchell. 
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business education Formal business education in 
the United States was established in the late 18th centu- 
ry as a response to needs created by the Industrial Revo- 
lution. It began with proprietary secretarial schools and 
vocational secondary schools that sought to train young 
men and women in specific skills such as bookkeeping, 
filing, stenography, and office procedures. 

The growing complexity of industrial society encour- 
aged the development of business education at the colle- 
giate level. The first college specifically for business was 
the Wharton School of Finance and Commerce (1881) at 
the University of Pennsylvania; the Harvard School of 
Business was established in 1908. By the late 1980s, 
approximately 1,350 U.S. colleges and universities of- 
fered degrees in business. About 250 of these are ac- 
credited by the American Assembly of Collegiate Schools 
of Business. 

Until World War II, collegiate business education pre- 
pared specialists in public accounting, corporate finance, 
investment, marketing, management, and business law. 
Today’s business colleges discourage specialization, 
Stress the disciplines underlying business decision mak- 
ing (mathematics, psychology, economic theory, organi- 
zation theory), foster instruction by the case method, em- 
phasize analysis, and seek to upgrade faculty qualifica- 
tions for teaching and research. 

Modern business education makes extensive use of 
personal and mainframe computers for both instruction 
and research, and these technologies have reinforced the 
trend toward quantitative methods and integrated simu- 
lation problems. Japanese management techniques have 
attracted increasing attention. 


business law Business law includes those branches 
of law which affect the formation, operation, and termi- 
nation of a business firm, including CORPORATIONS. The 
legal system regulates or determines (1) the way a firm is 
organized, (2) the nature of its transactions with other 
firms, (3) employer-employee relationships, (4) its re- 
sponsibility to consumers, and (5) the obligations it owes 
to society at large. Specific subjects in the field of busi- 
ness law include, among others, contracts, agency, sales 
law, bankruptcy, and negotiable instruments. 

Contracts. A commercial CONTRACT may be viewed as a 
tool by which business people, often assisted by their 
lawyers, establish rules to govern a particular business or 
personal relationship. Contract law determines which 
contracts are enforceable in court and defines what must 
be done to comply with contractually established obliga- 
tions. 

Agency. The legal cornerstone of the entire area of 
business transactions is agency law. An agent is a person 
empowered to act so as to legally bind another, the prin- 
cipal. Agency enables principals to handle a multitude of 
transactions at one time, to greatly extend their geo- 
graphic reach, and to make direct use of professional ex- 
pertise when incurring legal obligations. 

Sales and Warranties. The Uniform Commercial Code 


(UCC) sets forth the rules governing sales of goods, com- 
mercial paper, and sellers’ security interests. Emphasiz- 
ing honesty, the UCC holds merchants to high standards 
of conduct. 

A warranty is a guarantee by a seller that the goods will 
be of a certain quality. If they are below that quality, the 
buyer may sue for the difference in value. 

The UCC sets forth the implied warranties that exist in 
certain sales transactions unless they are specifically ex- 
cluded. These warranties require either that the goods be 
of average quality or that the buyer be conspicuously 
warned that the goods may not be up to standard. 

Bankruptcy. The law of BANKRUPTCY provides a method 
by which an honest but insolvent debtor may be dis- 
charged, or freed, from claims held by creditors. In the 
bankruptcy proceeding, the bankrupt lists all assets and 
debts. The creditors are paid on a pro rata basis out of 
the debtor’s available assets, and the debtor is then re- 
leased from any legal responsibility to pay the remaining 
claims. 

Negotiable Instruments. Certain kinds of business doc- 
uments, or paper, can be exchanged for money. NEGO- 
TIABLE INSTRUMENTS are usually classified under the fol- 
lowing three groupings: (1) commercial paper, which in- 
cludes formal documents involving a promise (for exam- 
ple, a promissory note) or order (for example, a check) to 
pay a sum of money; (2) commodity paper, which rep- 
resents an ownership interest in property held by anoth- 
er, such as a trucker or shipper (for example, a bill of 
lading); and (3) investment paper, which includes 
stocks and bonds. All three types of paper give their 
holders certain special rights that flow merely from pos- 
session of the documents. 


business machines Business machines, devices 
designed to aid in the performance of routine clerical 
work, have evolved radically from the first TYPEWRITER of 
the 1860s through today’s worD PRocEssoR. Among other 
devices often indispensable to business operations are 
the ADDING MACHINE, electronic CALCULATOR, COMPUTER, and 
copying machine (See alSO ELECTROSTATIC PRINTING). 


busing, school The busing of schoolchildren first 
became a controversial issue in the United States when it 
was introduced in the early 1970s as a means of achiev- 
ing racial balance in schools. Supporters of the policy 
hold that busing is a necessary tool for ending school 
segregation (See INTEGRATION, RACIAL); opponents claim 
that mandatory busing infringes on the right of parents to 
enroll their children at neighborhood schools. 

Busing for integration was an outgrowth of the 1954 
U.S. Supreme Court decision in BROWN v. BOARD oF EDU- 
CATION OF TOPEKA, KANSAS declaring racial segregation in 
the public schools unconstitutional. Brown itself did not 
address the issue of busing, but later court decisions did. 
In Swann v. Charlotte-Mecklenburg Board of Education 
(1971) in North Carolina, it was ruled that tf school au- 
thorities failed to desegregate, then the courts had the 
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power to provide remedies, including busing. This judicial 
trend continued throughout the 1970s, with court-or- 
dered busing taking place in such major cities as Boston, 
Cleveland, and Los Angeles. 

By the early 1980s, however, both the courts and 
Congress, mindful of the exacerbation of race relations 
caused by compulsory busing, devised a different criteri- 
on as the necessary precondition for mandated busing. 
This was “deliberate” or “intentional” segregation, as op- 
posed to de facto segregation resulting from residential 
patterns. By declining to review new busing cases in 1986, 
the Supreme Court signaled that cities could end court-or- 
dered busing systems once their schools were integrated. 
The court essentially reconfirmed this in 1991 by its ruling 
in Oklahoma City Board of Education v. Dowell. 


Busoni, Ferruccio [boo-zoh’-nee, fer-roo’-choh] 
Ferruccio Busoni, b. Florence, Italy, Apr. 1, 1866, d. 
July 27, 1924, piano virtuoso, composer, and musical 
theorist, was one of the most influential musicians of 
his generation. His father was Italian and his mother of 
partly German parentage. After settling (1894) in Ber- 
lin, he taught, conducted concerts, and continued to 
give recitals. He championed the works of such modern 
composers as Béla Bartok and Arnold Schoenberg and 
espoused progressive and visionary ideals. Busoni also 
wrote brilliantly on the aesthetics of music, among other 
subjects. 

Busoni composed in virtually every musical form. His 
numerous orchestral works include a violin concerto, a 
vast piano concerto (with a choral finale), and /ndian 
Fantasy for piano and orchestra. His operas include Die 
Brautwahl (1912), Arlecchino (1916), and, perhaps his 
masterpiece, Doktor Faust, unfinished when he died 
and completed by Philipp Jarnach. In the tradition of 
Franz Liszt, Busoni also made piano transcriptions of 
other composers’ works, especially those of Johann Se- 
bastian Bach. 


Bustamante, Sir Alexander [boos-tah-mahn-tay] 
William Alexander Bustamante, b. Feb. 24, 1884, d. 
Aug. 6, 1977, was the first prime minister of indepen- 
dent Jamaica. A labor organizer in the 1930s, he 
founded the Bustamante Industrial Trade Union, Jamai- 
ca’s largest union. Subsequently he formed (1943) the 
moderate Jamaica Labour party to counteract the more 
radical People’s National party of Norman Manley. He 
was chief minister (1953-55) and, becoming prime 
minister in 1962, presided over Jamaica’s acquisition 
(August 1962) of independence. In office until 1967, 
he initiated extensive public-works programs and land 
reform. 


bustard A bustard is any of 23 species of birds found 
in grasslands and brushlands of southern Eurasia, Africa, 
and Australia. The 16 genera of bustards constitute the 
family Otididae, or Otidae, order Gruiformes. With their 


Great bustard, one 
of the world’s larg- 
est flying birds, 
may weigh up to 
22 kg (48.5 Ib). It 
lives on the plains 
and steppes of 
Eurasia. 





long necks and legs, bustards look somewhat like turkeys, 
although they are more closely related to cranes and rails. 
They range in length from 37 to 132 cm (14.5 to 52 in) 
and have a broad wingspan. Among them are the heaviest 
of all flying birds; weights of up to 22 kg (48.5 Ib) have 
been reported for the great bustard, Otis tarda, of Eur- 
asia. The bill is flattened and fairly short; the feet, built 
for running, have three front toes and no hind toe. The 
plumage is gray or brown, often with bars or spots, and 
white, brown, or black beneath. Bustards can fly well but 
stay mainly on the ground, feeding on a wide variety of 
plants and insects. They tend to gather in flocks, and they 
put on striking courtship displays. Their nests are simple 
depressions in the ground, with 1 to 5 eggs. Because they 
are hunted for food, some species are endangered. 


butane [bue’-tayn] Butane (C,H;9) is a petroleum hy- 
drocarbon with a molecular weight of 58.12. It exists in 
two isomers, n-butane and isobutane, which can be com- 
pressed to form a liquid at atmospheric pressure. Butane 
is an important fuel gas and a major constituent of lique- 
fied petroleum gas (LPG). It is also used as a fuel in 
homes and for cigarette lighters, and in the manufacture 
of synthetic rubbers and motor oils. 


Butkus, Dick Richard “Dick” Butkus, b. Chicago, 
Dec. 9, 1942, is considered one of the best linebackers 
in football history. At the University of Illinois he was 
twice named to the All-American team. Playing for the 
professional Chicago Bears, he was an all-pro seven of his 
first eight years (1965, 1967-72). The 111-kg (245-Ib) 
Butkus ranged from sideline to sideline to get to balicar- 
riers and receivers from his middle-linebacker position. 
He had 25 fumble recoveries, a National Football League 
record at the time, and 19 interceptions. He retired in 
1973 and is a member of the Hall of Fame. 
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Butler, Alban = An English Roman Catholic priest, Al- 
ban Butler, b. Oct. 24, 1710, d. May 15, 1773, com- 
piled The Lives of the Fathers, Martyrs, and Other Princi- 
pal Saints, biographies of some 1,600 saints, published 
between 1756 and 1759. Revised several times, this 
monumental work was the basis for Herbert Thurston and 
Donald Attwater’s Butler’s Lives of the Saints (1956), 
now a standard reference. 


Butler, Benjamin Franklin Benjamin Franklin 
Butler, b. Deerfield, N.H.. Nov. 5, 1818, d. Jan. 11, 
1893, was a controversial American politician and gener- 
al in the Civil War. Upon graduation from Waterbury (now 
Colby) College, he practiced law in Lowell, Mass. In 1853 
he began serving as a Democrat in the state legislature. 

Because of his political following in New England, 
Butler was named a general in the federal army when the 
Civil War began. His effrontery made it difficult to ignore 
or discipline him. Butler’s most effective military action 
was his seizure of Baltimore and Annapolis, Md., early in 
the war, although he blundered into defeat at Big Bethel, 
near Fort Monroe, in June 1861. Later, his troops occu- 
pied (May 1, 1862) New Orleans after Admiral Farragut 
had captured it, but Butler’s high-handed administration 
there and his ensuing ineptness as a general led to his 
dismissal in December 1864. 

As a radical Republican in the U.S. House of Repre- 
sentatives (1867-75, 1877-79), Butler played a leading 
role in the impeachment of Andrew JOHNSON and sup- 
ported tough Reconstruction policies in the South. A 
Democrat again, he was elected governor of Massachu- 
setts in 1882 and in 1884 was the presidential candi- 
date of the GREENBACK PARTY. 


Butler, Joseph Joseph Butler, b. May 18, 1692, d. 
June 16, 1752, was an English bishop, theologian, and 
philosopher. Educated as a Presbyterian, he became 
(1714) a Church of England priest. Although he engaged 
in pastoral duties, he lived in seclusion while preparing 
his major work, The Analogy of Religion (1736). A formi- 
dable rebuttal of Deism, it demonstrated the parallel 
between natural and religious knowledge. David HUME 
was greatly influenced by Butler’s critique of dogmatic 
RATIONALISM. 


Butler, Nicholas Murray Nicholas Murray Butler, 
b. Elizabeth, N.J., Apr. 2, 1862, d. Dec. 7, 1947, was an 
American educator associated with Columbia University 
for most of his life. He received his bachelor’s degree 
from Columbia in 1882 and served as its president from 
1901 to 1945. 

Butler was founder and president of the Industrial Ed- 
ucation Association, which in 1889 established the New 
York College for the Training of Teachers. This became 
(1893) Teachers College, Columbia University, for a long 


period the most influential school of education in the 
country. In 1900, with Harvard’s president Charles Wil- 
liam Eliot, Butler created the College Entrance Examina- 
tion Board. He was influential in appointing the National 
Education Association’s Committee of Ten, whose 1894 
report oriented the high school curriculum toward college 
preparation and away from vocational education. 

As president (1925-1945) of the Carnegie Endow- 
ment for International Peace, Butler shared the 1931 
Nobel Peace Prize with Jane Addams. 


Butler, Samuel (1612-80) Samuel Butler, baptized 
Feb. 8, 1612, d. Sept. 25, 1680, was an English satirist 
best known for Hudibras (1663-78), a long mock-heroic 
poem modeled on Don Quixote. In it Butler ridiculed Puri- 
tan extremism, berating hypocrisy, bigotry, and selfishness. 
Hudibras is the source of many common expressions, such 
as “looking a gift-horse in the mouth.” Butler also derided 
contemporary science with The Elephant in the Moon. 


Butler, Samuel! (1835-1902) Samuel Butler, b. Dec. 
4, 1835, d. June 18, 1902, was an English novelist and 
Satirist who rebelled against the accepted ideas of his 
time. Born into an ecclesiastical family, Butler was ex- 
pected to join the clergy, but after his graduation from 
Cambridge, instead of being ordained, he went to New 
Zealand, where he was a sheep farmer for five years. 
Upon his return (1864) to England, he tried painting but 
gradually settled on a literary career. His first novel, Ere- 
whon (1872), a utopian romance (the name is an ana- 
gram of “Nowhere”), describes a country in which cus- 
toms are contrary to those of the English: poverty, for ex- 
ample, is considered a crime. 

Butler later became involved in the evolutionary dis- 
putes of his day, suggesting intelligent modifications to 
Darwin’s theories. In The Authoress of the Odyssey 
(1897), he analyzed the archetypal feminine motif in 
Homer. Just before his death, Butler published the sequel 
Erewhon Revisited (1901). His most durable work, The 
Way of All Flesh (1903), is a bitter study of English mid- 
dle-class family life and a merciless indictment of reli- 
gious myopia, bigotry, and sanctimoniousness. 


Butor, Michel [bue-tawr’, mee-shel’] Michel Butor, 
b. Sept. 14, 1926, is a French essayist and leading ex- 
ponent of the nouveau roman, Or NEW NOVEL. For Butor, 
neither linear plots nor characterization is important; 
rather, he seeks the almost “mathematical” order behind 
reality. Typical of his novels, Passage de Milan (1954) 
reveals in minute detail the events in a Paris apartment 
house during a 12-hour period. Passing Time (1956; 
Eng. trans., 1960) recalls, via minutiae, two years of 
melancholy in England’s gray city of Manchester. Later 
works available in English include Letter from the Antip- 
odes (1978; Eng. trans., 1981) and The Spirit of Medi- 
terranean Places (1960; Eng. trans., 1987). 





Butte [byoot] Butte, the seat of Silver Bow County, is a 
city in southwestern Montana with a population of 
33,941 (1990). Located on the western slope of the 
Continental Divide, it was long one of the principal cop- 
per-mining centers in the United States. Today manufac- 
turing has supplanted mining in importance. 

By 1864 settlers were attracted to the area's rich min- 
eral deposits, and in 1879 a town was incorporated and 
named for Big Butte, a nearby peak. The Montana College 
of Mineral Science and Technology (1893), with an ex- 
cellent mineral and fossil museum, is located in Butte. In 
1976, Butte and Silver Bow were consolidated for gov- 
ernment purposes into Butte-Silver Bow, administered by 
a county board. 


butter Butter is a delicately flavored dairy food (see 
DAIRYING) made from milk fat, to which salt and coloring 
may be added. Cream, the concentrated fat from milk, is 
the basic constituent of butter. When chilled cream is vi- 
olently agitated in a CHURN, the protective membranes of 
some individual fat globules break and the liquid fat that 
is released helps cement other globules together. Glob- 
ules and free fat become granules, which lump together 
to form a semisolid mass in the liquid buttermilk, which 
is drained away. A modern barrel churn can produce up to 
2,250 kg (5,000 Ib) of butter an hour. 

The butter granules are washed to remove the residual 
buttermilk, and the mass is then kneaded, or worked, until 
the remaining moisture droplets become minute and even- 
ly distributed. Most butter has a moisture content ranging 


Nineteenth-century butter-making equip- 
ment included the conventional plunger 
churn (left) and a new invention, the barrel 
churn (right). In both churns, cream was 
agitated to separate the fat from the whey, 
and the fat then coagulated into butter. 
The plunger was moved up and down by 
hand; with the barrel churn, butter making 
was quicker and easier. 
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to a maximum of 16 to 18 percent. During the kneading 
process, coloring matter and salt may be added. The salt 
serves as a flavoring and often masks off-flavors present in 
the cream. Well-wrapped, refrigerated butter will keep sev- 
eral weeks, and frozen butter, several months. 

Sweet butter contains no salt. Sweet cream butter is 
made from unsoured cream. Whipped butter has been 
lightened, and its volume increased, by having air beaten 
into it. Cultured or soured-cream butter, to which certain 
starter culture bacteria are added in order to impart fla- 
vor, is popular in Denmark and other European countries. 

Some societies consume milk fat in an even more 
concentrated form than butter. In Asia, Africa, and the 
Middle East, ghee is made by melting butter (often made 
from buffalo milk) pouring off the fat, and evaporating its 
moisture by heating to near boiling. Moisture content is 
about 1 percent. 

Finland and New Zealand exhibit the world’s highest 
yearly per capita butter consumption, at more than 15 kg 
(33 Ib). In the mid-1980s the comparable U.S. figure 
was about 2 kg (4.4 Ib). The USSR leads all countries in 
butter production. 


buttercup Buttercup, genus Ranunculus, is a large 
genus of about 250 species of annual and perennial 
herbs in the crowfoot family, Ranunculaceae. They occur 
worldwide in habitats ranging from aquatic to dry soil, al- 
though they occur more commonly in temperate and cool 
zones of the Northern Hemisphere. The primitive flowers 
of the genus are mostly yellow—hence the name—but a 
few white species exist. The five or more pistils of the flow- 
er are separate. The common name for the family—crow- 
foot—refers to the shape of the deeply divided leaves. 


Buttercups are 
highly adaptive 
herbs found in 
nearly all parts 
of the world. 
The creeping 
buttercup (left) 
is a prolific weed 
native to North 
America and 
Europe. 


Butterfield, John John Butterfield, b. Berne, N.Y., 
Nov. 18, 1801, d. Nov. 14, 1869, was an American or- 
ganizer of stagecoach companies and the founder of the 
first overland mail service to California. Butterfield orga- 
nized the American Express Company in 1850 by merg- 
ing several smaller firms. His Overland Mail Company 
carried mail during the 1850s and '60s from St. Louis to 
San Francisco and Portland, Oreg. He established the 
streetcar system in Utica, N.Y., and served as mayor of 
the city in 1865, living there until his death. 
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butterflies and moths Butterflies and moths are 
insects comprising more than 100,000 species world- 
wide in the second largest insect order, Lepidoptera. The 
name, derived from the Greek /epis, meaning “scale,” 
and pteron, meaning “wing,” refers to the distinctive cov- 
ering of minute scales, overlapping like shingles, on the 
wings. Variously colored with pigments or color-forming 
Structures, the scales form distinctive color patterns, par- 
ticularly in butterflies. Typically the adult mouthparts 
comprise two pairs of sensory palpi and a long, coiled, tu- 
bular proboscis through which liquids can be sucked. The 
metamorphosis is complete, or indirect, with four stages: 
EGG; larva, Of CATERPILLAR; PUPA, or Chrysalis; and adult. 
Adults range in size from about a 5-mm (0.2-in) wing ex- 
panse in the smallest moths to a 30-cm (11.8-in) ex- 
panse in the largest moths and butterflies. Nearly ali lar- 
vae feed on plant matter, chiefly green foliage, but in 
some groups they are wood borers or scavengers of dead 
plant or, rarely, animal matter. 


Distinguishing Features 


The familiar butterflies and skippers comprise only about 
12 families of a total of nearly 90, the remainder being 
moths. In general, moths are duller in color than butter- 
flies; have looser wing scales; fly at night; have a frenu- 
lum, or Special mechanism for joining the fore and hind 
wings; and have threadlike and tapered, or plumy, anten- 
nae. The butterflies and skippers are more brightly col- 
ored, have firmer wing scales, fly during the day, lack 
wing-coupling structures, and have knobs at the end of 
the antennae. Many moths, however, are brilliantly col- 
ored, fly by day, and lack wing-coupling, and some have 
knobbed antennae. 


Classification 


The most important and most widely known families may 
be classified as follows. 

Primitive Moths. \n the two major families, Microptery- 
gidae (mandibulate moths) and Hepialidae (ghost moths), 
the adult mouthparts of some are for chewing. Fore and 
hind wings are similar in size and venation and are linked 
by a special flap. 

Advanced Moths. The families of this group are often 
called microlepidoptera or micro moths because most of 
them are quite small, but some, such as the Cossidae 
(wood-boring moths), are large. The very small larvae of 
some mine in single leaves. Many larvae live in rolled-up 
or tied-together leaves; others bore into fruits or stems. 
Many are serious agricultural or forest pests. 

Most Advanced Moths. These are often called the mac- 
ro moths, although some are quite small, and include the 
majority of the larger and more familiar species. The noctu- 
ids constitute the largest family in the order, and 
geometrids the second largest family. In some families the 
mouthparts are greatly reduced, and the adults do not feed. 

Skippers. The two families Megathymidae (giant skip- 
pers) and Hesperiidae (skippers) are exceedingly fast fli- 
ers and quick dodgers, flying by day, and eager flower 
visitors. The giant skippers are a small, New Worid group, 


(Opposite page) A selection of butterflies of the world reveals the remarkable 
range of the insect's colors and varieties. Euptychia cymele is the little wood 
satyr of North America. Kallima parakleta of Malaya is known as a dead-leaf 
butterfly. When its wings are folded, revealing only the underside, it looks like 
a dead leaf. Heliconius charitonius /s a zebra heliconian that ranges from 
South and Central America to South Carolina and the West Indies. Limenitis 
bredowi is a colorful butterfly of Arizona, southern California, and Mexico. It 
belongs to the same family as the monarch butterfly. Pieris rapae, the small 
cabbage butterfly, lives throughout the world and destroys cultivated crops 
of the cabbage family by eating the leaves. Limenitis astyanax, the red-spot- 
ted purple butterfly, lives in open, scrubby wood ranging from New England 
to Florida. Cyaniris pseudargiolus, a blue butterfly, ranges from Alaska to 
Panama. Epitula badura, a/so a blue butterfly, lives on the west coast of Afri- 
ca. Libythea bachmanii, known as Bachman’s snout butterfly, lives in woods 
and open country of the southern and midwestern United States. Caligo 
memnon, known as the ow! butterfly, of Venezuela and central America, 
scares away its enemies with large markings that look like owl eyes. Melitaea 
diamina, a fritillary known as the checkerspots butterfly, ranges from north- 
ern Spain to central Asia. Colias cesonia, or dog-face butterfly, ranges from 
New York to Argentina. Erebia epipsodea, a common alpine butterfly, is found 
from Alaska to Colorado. Limenitis lorquini is a white admiral of the western 
United States. 


whose larvae bore into the stems of yuccas and agaves. 
The true skippers are found worldwide, with thousands of 
species. Most skippers have a hook at the tip of the an- 
tenna beyond the knob. Their larvae have a distinct, nar- 
row neck between the head and prothorax. The skippers 
Share characteristics of both butterflies and moths and 
are placed in a separate group. 

Butterflies. Several thousand species of butterflies are 
known worldwide. The nymphalids, brush-footed butter- 
flies, are by far the largest family, but most of the other 
families include some familiar species seen everywhere. 
Many members of all families are brightly colored, but the 
morphos and some of the hairstreaks are the most bril- 
liant, with iridescent blues and greens caused by submi- 
croscopic structures on the scales. Many of the larvae and 
pupae are brightly colored or grotesquely shaped and bear 
spines, horns, or peculiar filaments. 


Anatomy 


Eggs are small, spherical to hemispherical, sometimes 
flat or spindle-shaped. Larvae are typically elongate and 
divided into head, thorax, and abdomen. The head bears 
a set of short mouthparts, and the mandibles are power- 
ful. A tubular spinneret emits liquid silk. The antennae 
are very short, and the eyes are a group of very small 
stemmata on each side. The thorax has three segments, 
the prothorax, mesothorax, and metathorax, each with a 
pair of short, jointed legs. The abdomen has ten visible 
segments, with a pair of short, fleshy prolegs on each 
segment; these bear many short hooks. The prothorax and 
abdominal segments each bear a pair of respiratory open- 
ings, or spiracles. These admit air to a complex system of 
air tubes, or tracheae. Internally the digestive system is 
very large and capacious, and a pair of silk glands is ex- 
tremely long and complex. Many larvae are smooth; many 
are hairy, sometimes very densely; others bear spines and 
horns, sometimes long and ornate. 

The adult's head bears two usually long antennae, two 
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Zebra Heliconian 


Wood Satyr Heliconius charitonius 


Euptychia cymele 





Dead-leaf 
Kallima parakleta 





Limenitis bredowi i Red-spotted Purple 
Limenitis astyanax 
Cabbage 
Pieris rapae 





Cyaniris pseudargiolus Epitola badura 





Bachmann's Snout 
Libythea bachmanii Checkerspots Fritillary 


Melitaea diamina 





Caligo memnon 





Dogface 
Colias cesonia 





White Admiral 
Common Alpine Limenitis lorquini 
Erebia epipsodea 
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Regal Fritillary Batesia hypochlora 


i 
Kite Swallowtail | i 
Graphium weiskei 
Speyeria idalia | 








Chorinea faunus 





Papilio toboro: 
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Roadside Skipper 
Amblyscirtes vialis 








Monarch Apollo 





American Copper 
Lycaena phlaeas americana 







Purple Hairstreak 


Thecla teresina Thecla quercus 


Raja Brooke's Birdwing 
Trogonoptera brookiana 
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Dark Crimson Underwing 
Catocala sponsa 
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(Page 404) More butterflies of the world: Speyeria idalia, or the Regal fritil- 
lary, of the eastern United States and Canada, prefers to live in open mead- 
ows and prairies. Graphium weiskei, a kite swallowtail, lives in New Guinea 
and Borneo. Batesia hypochlora fives in the upper Amazon region of South 
America. Chorinea faunus /s a small swallowtail of Trinidad and South Amer- 
ica. Papilio toboroi differs from other swallowtails by having no “tail.” It lives 
in Bougainville in the Solomon Islands. Hades noctula is found in Mexico, 
Central America, and Venezuela. Danaus plexippus, the monarch butterfly, 
migrates in fall from Canada and the northern United States to the southern 
United States and Mexico. In spring it returns north by the same route. Am- 
blyscirtes vialis js the roadside skipper of Canada and the western United 
States. Skippers are classed between butterflies and moths. Lycaena phlaeas 
americana, the American copper, lives in the northeastern United States and 
fearlessly chases after large butterflies, birds, and dogs. Parnassius apollo, 
in apollo butterfly of Europe and north Africa, makes beautiful soaring flights 
above its mountain habitat. Thecla teresina /s a colorful hairstreak from 
South and Central America. Trogonoptera brookiana, Raja Brooke's birdwing, 
lives in Malaya. This large butterfly has wings that appear to have feathers 
like a bird. Thecla quercus, the purple hairstreak of South America, is so 
named because of its fine, hairlike tails and the streaks on its wings. (Page 
405) A selection of moths hints at the range and variations in shape and col- 
or in these insects. Alcidis aurora, one species of Uranid moth, inhabits for- 
ests of New Guinea and other Indonesian islands. Unlike most moths, 
Uranids fly during the day and not at night. The peach-tree borer moth, San- 
ninoides exitosa, ranges throughout the United States and Canada. Larvae, 
or caterpillars, of this moth bore into trunks of peach trees, causing exten- 
sive damage in orchards. The Isabela tiger moth, Isia isabella, is also com- 
mon to the United States. Its caterpillar, known as the “woolly bear,” is kept 
as a children’s pet and fed grass and plantain leaves. Dysphania militaris és 
a Geometrid moth found in India, Java, and Borneo. Erasmia sanguiflua is a 
moth native to mountainous regions of India and parts of Southeast Asia. It 
flies during the day, unlike most moths, and moves quickly and erratically. 
The lo moth, Automeris io, native to the United States, is sometimes known 
as the “bull’s-eye moth” because of its spotted hindwings. The caterpillar 
also has poisonous spines as protection from its enemies. The dark crimson 
underwing moth, Catocala sponsa, js found only in the New Forest of En- 
gland. Like other underwing moths, it has brightly decorative hind wings that 
are hidden by drab fore wings when the moth is resting. The luna moth, Actia 
luna, ranging throughout the United States and Canada, is easily recognized 
by its pale green color and the long tails on its hind wings. The male luna 
has feathery antennae that are sensitive enough to detect the scent of a fe- 
male miles away. The death’s-head moth, Acherontia atropos, ranging from 
southern Europe to Great Britain, is recognized by a skull-like mark on its 
thorax and its yellow and black striped abdomen. This moth belongs to the 
Sphingid family so named because the resting larvae, with elevated head 
and thorax, supposedly resemble the profile of the Egyptian sphinx. Chry- 
Siridia madagascariensis /ives near trees and flowering shrubs of Madagas- 
car. This moth, which belongs to the Uranid family, is commercially bred for 
its beautiful wings, which are made into jewelry. 


(Right Top & Bottom) A butterfly and a moth share similar features of anato- 
my, such as mouthparts for sucking nectar and two pairs of wings that oper- 
ate as one pair. The butterfly, however, is slender, has knobbed antennae, 
and folds its wings vertically when at rest. The moth is stout and hairy, has 
unknobbed, often feathered antennae, and spreads its wings when resting. 
The butterfly, active by day, has beautifully colored, often iridescent wings, 
and the moth, which is active by night, commonly has dull-colored wings. 
The spicebush swallowtai! caterpillar has a striking orange-and-black pat- 
tern, resembling eyes, on the back of its head that is believed to be used to 
startle its enemies. 
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(Above) A single egg (1), laid on a milk parsley plant by a European swal- 
fowtail butterfly hatches out a caterpillar (2) that eats the leaves and devel- 
ops to its full size (3). A three-week-old caterpillar (4) attaches itself to a 
stalk by a silk thread and then sheds its skin (5), revealing a bright green 
pupa, or chrysalis (6). An adult swallowtail (7) finally emerges from the 
chrysalis after weeks of metamorphosis. 


large compound eyes, usually a pair of simple eyes (ocel- 
li), one or two pairs of sensory palpi, and the tubular, 
coiled proboscis. The thorax bears a pair of long, jointed 
legs on each segment and a pair of wings on each of the 
mesothorax and metathorax. In many families a pair of 
tympanic hearing organs is located on the metathorax or 
the basal segment of the abdomen. The abdomen bears 
no appendages except for short genitalic structures at the 
end. A pair of spiracles is located on the prothorax and 
each of the first eight abdominal segments. The wings are 
membranous, supported by a series of branching, tubular 
veins; in all but the most primitive moths the forewings 
are the larger. The number and arrangement of the veins 
are important in classification. 


Metamorphosis 


Butterflies and moths develop through the four stages of 
a complete METAMORPHOSIS. The small, tough-shelled eggs 
are usually produced in large numbers and laid by the fe- 
male in appropriate places or on suitable food plants. The 
larva, or caterpillar, develops within the eggshell, then 
eats its way out. It then feeds and grows, molting its skin 
and head capsule several times. It may complete its 
growth in about one month, but some species remain lar- 
vae for up to two years. 

Eventually the last larval molt produces the pupa, typi- 
cally a smooth, mummylike, almost immobile object. Many 


moth pupae are enclosed in a silk covering, or COCOON, spun 
by the larvae; others are naked and uncovered, often un- 
derground or, as in most butterflies, suspended from a silk 
pad. Within the pupa the larval structures transform to 
those of the adult, in some species in as little as a few 
days, in others in as long as several months. 

When fully formed the adult breaks out of the pupal 
Shell. Its outer structures harden, and its wings, at first 
Small pads, expand greatly, flatten out, and harden. The 
adult does not molt but may live for as long as several 
months in some species, flying about, seeking a mate, 
and reproducing. In such a metamorphosis the larva Is 
the nutritive stage; the pupa a transitional stage between 
the larva and the adult; and the highly mobile adult, the 
reproductive and dispersive stage. Some butterflies mi- 
grate long distances, usually toward the equator in fall 
and away from it in spring. 


Importance 


Abounding almost everywhere, and feeding, as a group, 
on an enormous variety of plants, the Lepidoptera have 
the greatest ecological and economic importance. Their 
larvae transform millions of tons of plant matter into ani- 
mal matter and wastes and are eaten by other animals or 
eventually recycled into plant matter. Inevitably many of 
them, feeding on plants valuable to humans, are severe 
economic pests. Among the most noted of these are: 
spruce budworm, Choristoneura fumiferana, GYPSY MOTH, 
Porthetria dispar, armyworm, Pseudaletia, tent caterpil- 
lars, Malacosoma; and many cutworms, Noctuidae. A few 
Lepidoptera are directly beneficial, notably the SILKWORM, 
Bombyx mori. Many help control weed plants. Flower-vis- 
iting adults are second only to bees in the cross-pollina- 
tion of many flowering plants. 


butternut The butternut, Juglans cinerea (family 
Juglandaceae, order Juglandales), is a large tree that 
reaches a height of 30 m (100 ft); it has gray bark and 
11-19 oblong and pointed leaflets. It is one of the hardi- 
est northern NUT trees but is frequently short-lived be- 
cause of its susceptibility to fungal and virus bunch 
diseases. The wood is hard, light colored, and is used in 
furniture making and for interior trim. Butternuts are 
propagated by SEED and, with difficulty, by GRAFTING. 
Black WALNUT, J. nigra, can be used as a rootstock. Juice 
from the nut husk and inner bark of the butternut and 
black walnut has a characteristic staining property. CAT- 
KINS elongate before shedding pollen. Female flowers are 
pubescent in short racemes of two to five. Fruits are 5-10 
cm (2—4 in) in length with four distinct, irregular ribs, and 
a sticky pubescent husk surrounding a thick shell con- 
taining a high-quality kernel. 


Button, Dick Richard Button, b. Englewood, N.J., 
July 18, 1929, is a former figure skater who many believe 
contributed more to the sport—as competitor, innovator, 
and television commentator—than any other man. But- 
ton, whose serious skating career began when he was 12, 


408 BUTTRESS 





became the youngest man (at the age of 16) to win the 
U.S. title, which he achieved six more times. In 1948 he 
became the first American to win an Olympic gold medal 
in skating, and he won the goid again in 1952. He also 
won three North American, one European, and five world 
titles during his career. 


buttress Used in architecture from ancient times, a 
buttress is a mass of masonry or brickwork that projects 
from or is built against a wall to give it additional strength. 
A pier, or tower, buttress is a vertical structural member 
that not only supports an adjacent wall but also receives 
and transmits the weight of a roof to the base or foundation 
of a building. 

By 1175 architects had introduced the flying buttress 


A tower, or pier, buttress (1) is a solid mass of masonry built against a wall 
to absorb the lateral thrust of a vault. A flying buttress (2) and a double fly- 
ing buttress (3), common in Gothic architecture, are masonry arches that 
transfer the thrust across open areas to piers at the side aisles. Gothic flying 
buttresses (4) support the roof vault, freeing the walls for vast stained-glass 
windows. 





in the construction of churches. This type is an arch or 
half-arch that displaces the thrust of a vaulted ceiling 
from the weakened upper portion of a wail onto the exte- 
rior Supports, usually those along the side aisles. The in- 
troduction of the flying buttress made possible the rapid 
evolution of GOTHIC ARCHITECTURE, with its high, thin walls 
and large windows filled with elaborate stained glass. As 
the Gothic period advanced, the flying buttress itself be- 
came a decorative feature of great sculptural complexity. 


Buxtehude, Dietrich [buhks’-te-hoo-de] The Dan- 
ish-born organist and composer Dietrich (or Diderik) Bux- 
tehude, b. 1637, d. May 9, 1707, was one of the most in- 
fluential predecessors of J. S. Bach and other composers of 
the North German school. His first 30 years were spent in 
Scandinavia. in 1668 he became organist of the Marien- 
kirche (Church of the Virgin Mary) in Lubeck. There he es- 
tablished an annual series of afternoon concerts during Ad- 
vent that became famous throughout Europe. Bach trav- 
eled about 320 km (200 mi) on foot to hear them. 

Buxtehude composed chamber music for strings, 
harpsichord suites and variations, a large quantity of cho- 
ral music, many solo cantatas, and various types of organ 
music. 


Buys Ballot, Christoph Hendrik Diederik [boys 
bah-laht’, hine’-rik deed’-rik] Christoph Hendrik Died- 
erik Buys Ballot, a Dutch mathematician, physicist, and 
meteorologist, b. Oct. 10, 1817, d. Feb. 3, 1890, was 
one of the chief organizers of the science of METEOROLOGY 
and an early advocate of international cooperation in the 
field. A professor at the University of Utrecht and founder 
(1854) of the Royal Netherlands Meteorological Institute, 
he is best known for his empirical observation (1857), 
now known as Buys Ballot’s law, that if one stands with 
one’s back to the wind in the Northern Hemisphere, at- 
mospheric pressure will be lower on the left than on the 
right (conversely in the Southern Hemisphere)—a rule 
that the American meteorologist William Ferrel had de- 
duced theoretically a year earlier. 


buzzard The name buzzard is given to a misceila- 
neous assortment of scavenger birds—six New World 
VULTURES belonging to the Cathartidae family are often 
called buzzards—but in a more restricted sense the term 
applies to many Old World Hawks, family Accipitridae, 
that may or may not be scavengers. An example is the 
common buzzard of Europe, Buteo buteo, closely related 
to the American red-tailed hawk. 


Byblos [bib’-luhs] Byblos (biblical Gebal) was an an- 
cient city of PHOENICIA, located on the Lebanese coast at 
present-day Jebeil. First occupied in Neolithic times 
(c.8000-4000 sc), the site was an active seaport and 
trade center from about 3000 Bc. It was subject, in turn, 
to the Egyptian, Assyrian, Babylonian, and Persian em- 





pires, all of which extorted tribute in the form of timber 
from the Lebanon cedar forests. In the 1st millennium Bc, 
Byblos was an important source of papyrus to the Greeks; 
Bible is derived from the city’s name. 

Excavations of Byblos, undertaken by the French since 
1921, have yielded a monumental temple of Baalat- 
Gebel, the Byblite form of the goddess AstarTE, dating 
from the 3d millennium Bc; four royal tombs from the 
Middle Bronze Age (c.1900-1550 Bc); and the famous 
10th-century Bc sarcophagus of King Ahiram (Beirut Ar- 
chaeological Museum), bearing one of the earliest known 
alphabetic inscriptions. 


Bydgoszcz [bid’-gawshch] Bydgoszcz (1988 est. 
pop., 372,600) is a city in north central Poland near the 
confluence of the Brda and Vistula rivers. Grain and tim- 
ber industries were central to the town’s early economic 
growth, and the completion of the Bydgoszcz Canal in 
1774, linking the Vistula and Oder river systems, caused 
the town to become an important inland port. The current 
economy is based on the food, pulp, metal, textile, and 
chemical industries. During the 13th century it was under 
control of the Teutonic Knights, and in 1346 it became 
an independent city. From 1772 to 1919 it was, except 
for a brief period, under Prussian rule. The city suffered 
damage during the German occupation of 1939-45. 


Byng, Julian Hedworth George, 1st Viscount 
Byng of Vimy (bing, vee’-mee] Viscount Byng, b. 
Sept. 11, 1862, d. June 6, 1935, was a British general 
who commanded the Canadian Corps in its capture (Apr. 
9, 1917) of Vimy Ridge in northern France during World 
War |. He later commanded the British Third Army in the 


The common buzzard is perhaps the most frequently sighted bird 
of prey in Europe. It nested in woodlands but hunts small rodents, 
reptiles, and amphibians in open country. 
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Cambrai offensive (November 1917), where he made the 
first large-scale use of tanks. Byng was governor general 
of Canada from 1921 to 1926. 


Byrd, Harry F. Harry Flood Byrd, b. Martinsburg, Va., 
June 10, 1887, d. Oct. 20, 1966, the brother of Richard 
E. Byrd, was a U.S. senator from Virginia from 1933 to 
1965. Before that he published a newspaper, served 
(1915-25) in the state senate, and was governor of Vir- 
ginia from 1926 to 1930. Appointed to the Senate in 
1933, he was subsequently elected to six terms. As 
chairman of the Senate Finance Committee for ten years, 
Byrd championed fiscal conservatism. 


Byrd, Richard E. Richard Evelyn Byrd, b. Winches- 
ter, Va., Oct. 25, 1888, d. Mar. 11, 1957, was an avia- 
tor, Antarctic explorer, and author. He attended the U.S. 
Naval Academy. On May 9, 1926, he and Floyd BENNETT 
flew over the North Pole, for which Byrd was awarded the 
Congressional Medal of Honor. With backing from private 
donors, he organized (1928) an expedition to Antarctica. 
The expedition established a base that they called Little 
America on the Ross Ice Shelf near the Bay of Whales. 
With three companions, Byrd flew (1929) to the South 
Pole and back. He also led expeditions in 1933-35, 
1939-41, 1946-47, and the late 1950s. In 1934, Byrd 
spent 5 months alone near the South Pole, an experience 
described in his book, A/one (1938). 


Byrd, Robert Ç. Robert Carlyle Byrd, originally 
named Cornelius Calvin Sale, Jr., b. North Wilkesboro, 
N.C., Nov. 20, 1917, was majority (Democratic) leader of 
the U.S. Senate from 1977 to 1981 and again from 
1987 to 1989; in the interim he was minority leader 
(1981-87). Byrd was raised in West Virginia by relatives, 
who changed his name. He entered politics in 1946, sit- 
ting in the West Virginia House of Delegates (1947-51) 
and the Senate (1951-53). He served (1953-59) in the 
U.S. House of Representatives, was elected to the U.S. 
Senate in 1958, and became majority whip of the Senate 
in 1971. 


Byrd, William (composer) William Byrd, b. 1543, d. 
July 4, 1623, was the most famous and versatile English 
composer of his age. In 1572 he became a gentleman of 
the Chapel Royal in London. Although a steadfast Ro- 
man Catholic, Byrd remained a loyal member of the 
Anglican musical establishment until his death. The 
music he wrote for the Anglican church was surpassed 
only by his music for the Roman Catholic rite, most of 
which was privately performed in the houses of Catholic 
patrons. 

Byrd was a fine organist and a virtuoso performer on 
the virginals, for which he wrote numerous pieces, in- 
cluding fantasias, dances, variations, and program music. 
He was one of the pioneers of the consort song (for voice 
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and viols). His secular music includes settings of poems 
by the earl of Oxford, Sir Philip Sidney, and Sir Edward 
Dyer and madrigals, most of which are adaptations of 
consort songs. Byrd’s most important contributions to 
Renaissance music, however, may be found in the motets 
of the Cantiones sacrae (1575, with Tallis; 1589; 1591) 
and the Gradualia (1605, 1607), as well as in the three 
masses (published without date but probably composed 
in 1592-95). In his finest work Byrd equaled the highest 
achievements of his European contemporaries. 


Byrd, William (writer) Little published during his life, 
William Byrd of Westover, Va., b. Mar. 28, 1674, d. Aug. 
26, 1744, is now recognized as the most important writ- 
er of pre-Revolutionary Virginia. Son and heir of William 
Byrd (1652-1704), he assumed his father’s role of 
wealthy planter and politician. Three fragments of the 
“Secret Diary,” written in shorthand and covering 1709- 
12, 1717-19, and 1739-41, reveal a proud, well-edu- 
cated, socially self-conscious man. “Secret History of the 
Line” and “History of the Dividing Line betwixt Virginia 
and North Carolina, run in the year 1728” grew out of the 
diaries Byrd kept on an expedition to map the boundary 
between these two neighboring colonies. Lesser works in- 
clude “A Progress to the Mines” (c.1732), “A Journey to 
the Land of Eden” (1733), and letters. 


Byrnes, James Francis James Francis Byrnes, b. 
Charleston, S.C., May 2, 1879, d. Apr. 9, 1972, was polit- 
ically active for nearly half a century as a legislator, jurist, 
wartime administrator, diplomat, and governor of his native 
State. After serving (1911-25) in the U.S. House of Rep- 
resentatives, he was elected to the Senate in 1930. 

Byrnes served briefly (1941-42) on the Supreme 
Court and became (1943) head of the War Mobilization 
Board, managing the nation’s economy, including wages, 
prices, production, transportation, and civilian manpower. 
From 1945 to 1947 he served as secretary of state, mov- 
ing from a position of conciliation to one of firm opposi- 
tion to postwar Soviet expansion. 

As governor of South Carolina (1951-55), Byrnes be- 
came increasingly conservative, pressing for economies 
and opposing desegregation of that state’s public school 
system. 


Byron, George Gordon, Lord George Gordon Noel 
Byron, 6th baron Byron of Rochdale, b. Jan. 22, 1788, d. 
Apr. 19, 1824, was the most conspicuous and influential 
of the English romantic poets. His satirical poem Don Juan 
(1819-24) is considered his masterpiece. 

Early Years. After leaving Cambridge, Byron set out on 
a long expedition through the Middle East that furnished 
the subject matter of his first important poem, Childe 
Harold’s Pilgrimage. The opening cantos appeared in 
1812, and he became famous overnight. During the next 
four years he enjoyed a whirl of triumphs, wrote a number 
of successful verse-tales, each with a romantic Eastern 


Lord Byron donned 
an Albanian cos- 
tume for this portrait 
by Thomas Philips. 
Byron influenced 
romantic literature 
with his poetry. He 
fled England to 
avoid a scandal and 
died in 1824 in the 
struggle for Greek 
independence. 





background, and plunged into a series of exhausting and 
disturbing love affairs. His marriage early in 1815 was an 
ill-considered attempt to solve his many personal prob- 
lems, among the worst of which was his illicit passion for 
his half sister, Augusta Leigh. Twelve months later his 
wife deserted him, taking their infant child with her. She 
obtained a separation, despite her husband’s furious pro- 
tests, and in the ensuing scandal Byron left England. 

Exile. The poet’s exile lasted until his death. In Swit- 
zerland he met Percy and Mary SHELLEY, added a third 
canto to Childe Harold (1816), and began his symbolic 
drama Manfred (1817), in which he evoked the image of 
Augusta and sought to expiate his sense of guilt. He 
moved on to Venice, where his behavior was so dissolute 
that he became, again, a subject of much gossip. In 
Venice he started to compose Don Juan. Other satires, in 
ano less irreverent vein, are Beppo (1818) and The Vi- 
sion of Judgment (1822). 

Meanwhile, Byron had met Teresa Guiccioli, a young 
Italian married woman with whom he established a joint 
household. He was still restive, however, and in 1823 he 
went to the aid of the Greek patriots, struggling against 
the Turks. In January 1824, Byron landed at Missolonghi, 
where he died of a fever. 


byte see COMPUTER 


Bytom [bee’-tawm] Bytom (German: Beuthen) is an 
industrial city in Katowice province in southwestern Po- 
land, situated about 55 km (34 mi) northeast of the 
Czech border. The population is 239,800 (1988 est.). 
Coal, zinc, lead, and silver are mined nearby, and the city 
has an institute of mining. Iron and steel, silver, heavy 
machinery, and furniture are produced here. 

Bytom, chartered in 1254, was held by Bohemia and 
Austria until it passed to Prussia in 1742, forming part of 
Upper Silesia. In 1921 it voted to become part of Poland, 
but Germany retained control. It joined Poland after 
World War II. 





Byzantine art and architecture § [biz’-uhn- 
teen] Byzantine art is generally taken to include the arts 
of the Byzantine Empire from the foundation of the new 
capital of Constantinople (now Istanbul) in AD 330 in an- 
cient Byzantium to the capture of the city by the Ottoman 
Turks in 1453. The territory of the Byzantine Empire 
originally encompassed the entire eastern half of the Ro- 
man Empire around the Mediterranean Sea but shrank to 
little more than Greece, part of southern Italy, the south- 
ern Balkans, and Anatolia after the Islamic invasions of 
the 7th century. In the period after the 12th century, the 
empire comprised little more than Constantinople and a 
few other outposts. The influence of Byzantine art, how- 
ever, extended far beyond these borders. Arts derived 
from Byzantium continued to be practiced in parts of 
Greece, the Balkans, and Russia into the 18th century 
and, in some isolated monasteries, to the present day. 

Moreover, it was during the 12th century that the in- 
fluence of Byzantium on western European art reached its 
zenith and played a truly generative role in the develop- 
ment within ROMANESQUE ART of a greater naturalism in 
style and humanism in content. 


Byzantine Architecture 


Although many local variants existed in different regions 
of the empire during most of the 4th and 5th centuries, 
Byzantine religious architecture used the two basic struc- 
tures developed in EARLY CHRISTIAN ARCHITECTURE—longi- 
tudinal-plan BasiLicas, which served as meeting places for 
the eucharistic service, and centralized-plan buildings, 
which served as BAPTISTERIES and as martyria (memorials 
over tombs of martyrs). 

Basilicas continued in use into the 6th century; splen- 
didly preserved examples, with magnificent mosaics in the 
apse above the altar, may be seen at Sant’Apollinare in 


The apse mosaic (c.549) in the Basilica of Sant’ Apollinare in 
Classe, near Ravenna, depicts Saint Apollinaris in a symbolic 
scene of the Transfiguration. 
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An lonic capital from 
Hagia Sophia com- 
bines the volute with 
an incised acanthus- 
leaf decoration. The 
monogram of Emper- 
or Justinian | appears 
in the disk. 


Classe (c.549), near Ravenna in northern Italy and at 
Saint Catherine’s monastery at Mount Sinai (c.560). At 
this time, however, during the reign of Emperor Justinian 
| the Great (527-65), centralized plans began to be used 
for congregational churches. Important examples are 
Saints Sergius and Bacchus in Constantinople (527-36) 
and the stylistically related octagonal church of San Vitale 
in Ravenna (532-47). 

By far the most significant building was the great 
church of HaGia SoPHIA (Church of the Holy Wisdom) in 
Constantinople (532-37), which retained a longitudinal 
axis but was dominated by its enormous central dome. 
From this time most Byzantine churches were centrally 
planned structures organized around a large dome. 

During the late-9th- and 10th-century revival the clas- 
sic Byzantine church, generally small in scale but richly 
decorated with mosaics, was developed. The typical 
church comprised a high central dome with four vaults 
arranged about it to form an equal-armed cross known as 
the cross-in-square or the Greek-cross church. This period 
also saw the Increasing emphasis on the practice of clos- 
ing off the chancel from the rest of the church with an 
iconostasis, a screen hung with icons. 


Mosaics and Monumental Painting 


Early Byzantine art must be considered in relation to the 
Early Christian condemnation of pagan idolatry and the 
consequent reluctance to depict sacred Christian figures 
and stories. Although many notable exceptions exist, fig- 
ural scenes were usually avoided and were presented in 
an allusive symbolic mode or were embedded in complex 
programs that made the veneration of single images near- 
ly impossible. The magnificent mosaic program (546-48) 
of San Vitale in Ravenna, for example, focuses on the rit- 
ual of making offerings. 

After about 550, such restraint weakened, and in 7th- 
century church decorations, such as those of the church- 
es of Saint Demetrius at Salonika and Santa Maria Anti- 
qua in Rome, small isolated panels depicting single fig- 
ures begin to appear at or near eye level. The style of 
these works continues the tendency evident in the The- 
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Hagia Sophia (532-37) in Istanbul, 
designed by Anthemius of Tralles and 
Isidorus of Miletus, incorporates: a huge 
central dome (1) supported by four large 
arches (2) that transfer the thrust to the 
main piers (3); pendentives (4), spheri- 
cal triangles in the four corners that rise 
to the base of the circular dome; semi- 
domes (5) flanking the main piers; but- 
tresses (6) that absorb the dome’s north 
and south thrust. 


odora panel of San Vitale toward large-eyed, elongated 
figures arranged in formal hieratic frontal poses, almost 
compelling veneration. More important, these images are 
similar in style and subject matter to Icons, whose great 
importance in Byzantine art dates from this period. 

In the next century the fear of idolatry that haunted 
the Byzantines broke out in Iconoclasm (726-843), the 
imperially sponsored wholesale destruction or obliteration 
of all art that depicted sacred figures. Subsequently, reli- 
gious art was limited mainly to images of the cross and of 
symbolic birds and plants, as in the 8th-century mosaics 
of Hagia Eiene (Church of the Holy Peace) in Constantin- 
ople. Secular art, however, seems to have continued 
throughout the period and served as the foundation for 
the revival of Christian figural art in the succeeding period. 

Macedonian Renaissance. Toward the end of the 9th 
century, Byzantine religious art entered its “second Golden 
Age,” often called the Macedonian Renaissance for the 
ruling dynasty. Monumental art again exhibited relatively 
naturalistic and strongly modeled three-dimensional fig- 
ures, often characterized by a restrained dignity and noble 
grandeur, as in the mosaic of the Virgin and Child (867) 
still in place in the apse of Hagia Sophia. Within the newly 
developed and standardized Byzantine Greek-cross church, 
such figures were organized into consistent programs best 
preserved today in the churches of Hosios Lukas in central 
Greece (c.1000) and Daphni near Athens (c.1100). 

During the 11th and 12th centuries the mosaic sys- 
tem was carried by Byzantine mosaicists to Russia (Hagia 





Sophia at Kiev, 1043-46) and in Italy to Venice (Saint 
Mark’s, after 1063) and to Norman Sicily (Palatine Chap- 
el, Palermo, 1140s; Monreale Cathedral, 1180s). At the 
same time, Byzantine art began to develop a much stron- 
ger humanistic approach, now with a greater concern for 
naturalism and for conveying a strongly emotional quality. 
In icons such as Our Lady of Vladimir (Tretyakov Gallery, 
Moscow), produced in Constantinople about 1130, the 
Virgin no longer displays her divine child to the people 
but interacts with it in more human terms. The use of 
FRESCOES in churches spread throughout the Balkans; 
clearly derivative of lost works in Byzantium itself, they 
show an extreme emotional intensity. 

Palaeologan Mosaics and Frescoes. After the capture 
and sack of Constantinople by the Fourth Crusade in 1204, 
the development of Byzantine art was severely disrupted. 
The period following the reestablishment of the empire 
(1261) in Constantinople under the Palaeologan dynasty 
Saw a brilliant revival of intellectual life. Its greatest artistic 
monument is the splendid mosaic and fresco program of 
the small church of Saint Savior in the Chora (Kariye Dja- 
mi) in Constantinople, dating from the first decade of the 
14th century, which combines a refined decorative quality 
with a delicate emotional sensibility, qualities that charac- 
terize the last phase of Byzantine painting. The frescoes of 
the churches of Mistra, the mountainside capital of the 
despotate of Morea in southern Greece, date from the de- 
cades around the fall of Constantinople to the Turks in 
1453 and mark the end of Byzantine art as such. 
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Thereafter, Christian art languished in the former Byz- 
antine lands, which were all subject to Turkish rule; only 
in the young Russian state, where the Orthodox church 
remained dominant, did the artistic tradition inspired by 
Byzantium continue to develop (see RUSSIAN ART AND AR- 
CHITECTURE). 


Byzantine Applied Art 


In Byzantium the applied arts of manuscript illumination, 
IVORY CARVING, ENAMEL work, metalwork, and textile manu- 
facture held an importance and achieved a magnificence 
seldom matched in other cultures. They were produced 
largely for the imperial court, for the altars of churches, or 
as diplomatic presents for export, such as Saint Ste- 
phen’s Crown of Hungary. Such objects were avidly 
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sought by Western medieval rulers and churchmen. They 
frequently served as models for works later produced lo- 
cally and survive in large numbers in the major European 
and American collections. From the 6th to the 12th cen- 
tury, Byzantium held a monopoly on the production of silk 
textiles, which were so treasured in the West that they 
were used to wrap relics of the saints. 

Only a handful of the magnificent ILLUMINATED MANU- 
SCRIPTS produced in the pre-Ilconoclastic period survive, of 
which the Rossano Gospels (Archiepiscopal Museum, 
Rossano, Italy) and the famous Vienna Genesis manu- 
script (Nationalbibliothek) are the outstanding examples; 
both contain many separate miniatures painted on purple 
parchment and may be dated to the 6th or 7th century. 
Secular books were also profusely illustrated, the Biblio- 
teca Ambrosiana in Milan preserving a text of Homer’s //- 
jad (c.500) and the Vienna Nationalbibliothek a pharma- 
ceutical manual, De materia medica (512), by the Greek 
physician Dioscorides. In the famous Paris Psalter 
(c.950; Bibliotheque Nationale) a portrait of David com- 
posing the Psalms is placed in a rich pastoral landscape 
closely paralleling the Hellenistic-Roman art of Pompeii. 

Classical subjects may also be found in a certain type 
of secular ivories produced during the 10th century, such 
as the Veroli Casket (Victoria and Albert Museum, Lon- 
don), with its scenes taken from classical literature (Eu- 
ripides) and mythology. Christian subjects were presented 
with hieratically arranged rows of holy figures, as in the 
beautiful 10th-century Harbaville triptych (Louvre, Paris). 
This noble classicizing style is even more characteristic of 
Byzantine enamel work executed in CLOISONNE. Examples 
of such works, among the most prized possessions of the 
courts and treasuries of Europe, include the jeweled Pala 
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d'Oro altarpiece (mostly 12th century) in Saint Mark’s Ba- 
Silica in Venice, and the reliquary at Limburgan der Lahn 
(964-65), decorated inside and out with enamel figures. 


Byzantine Empire The Byzantine Empire is the 
name given to the continuation of the Roman Empire, 
which—converted to Christianity and using Greek as its 
principal language—flourished in the eastern Mediterra- 
nean area for more than 1,000 years until its fall in 1453. 
The name Byzantine is derived from Byzantium, the city 
which ConstANTINE | made his new capital and renamed 
CONSTANTINOPLE (now ISTANBUL, Turkey). The three major 
periods of Byzantine history—Early, Middle, and Late—are 
characterized by drastic changes in internal organization. 


Early Period 


The Early Byzantine period (324-610) was highlighted by 
Constantine’s conversion to Christianity and the foundation 
of Constantinople, Theodosius I's division of the empire 
into eastern and western parts, and Justinian I's successful 
reconquests in the West. The major foreign conflicts of the 
period were with the Persians under the SASSANIANS In the 
east and the Germans in the west. Constantine and his 
successors successfully withstood Persian attack, but the 
defeat and death (363) of JULIAN THE APOSTATE Caused the 
loss of large parts of Armenia to the Persians. Conflict was 
renewed under JUSTINIAN | (527-65) and his successors. 
German pressure (c.375) on the Rhine and Danube in- 


Justinian |, 6th-century Byzantine emperor, appears in this mosa- 
ic accompanied by ministers of state, men of the army, and clergy, 
including Archbishop Maximian. Under Justinian the Byzantine 
Empire reached its greatest extent. 
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creased as the Huns drove the Germans westward. Early in 
the 5th century, the Germans occupied most of the western 
half of the empire; they took Italy in 476. Justinian re- 
gained North Africa and Italy, but his successors yielded 
northern and central Italy to the LOMBARDS. 

Internally, the reforms of Constantine, who built on 
the administrative changes of his predecessor DIOCLETIAN, 
brought an end to the previous anarchy. The person of the 
emperor was elevated to a semidivine position and sur- 
rounded by Eastern-style ceremonial. An elaborate and 
huge bureaucracy developed. Although exceptions oc- 
curred, subjects were bound to fixed social-economic po- 
sitions; peasants could not leave the land, nor craftsmen 
their jobs. A sound currency and a money economy were 
restored. 

Constantine’s conversion to Christianity made it the 
most favored religion in the state; after 380 it was the 
sole official religion. The state, however, became deeply 
involved in religious disputes. Constantine confronted the 
heresy of ARIANISM, but only THEoDosiuUS | (r.379-95) was 
able to subdue the Arians. During the 5th and 6th centu- 
ries, NESTORIANISM and MonopPuysiTism disturbed religious 
peace. The Nestorians were expelled, but efforts to sup- 
press the Monophysites failed. 


Middle Period 


The Middle Byzantine period (610-1081) began with the 
triumph of HERACLIUS over the Persians and his subse- 
quent defeat by the Arabs. After 634, Muslim ARass 
seized Palestine, Syria, and Egypt (provinces largely in- 
habited by Monophysites) and raided Anatolia. Leo INI (r. 
717-41) beat them back from the gates of Constantino- 
ple, and BasiL | (r. 867-86) started a campaign of recon- 
quest that achieved considerable success in the 10th 
century, under Bası II (r. 976-1025). Meanwhile, Slavs 
and Bulgars invaded the Balkan Peninsula. 

The loss of the Monophysite provinces to the Arabs 
ended that religious problem, but Leo III commenced a 
dispute about iconoclasm when he attacked the veneration 
of images (726). Many monks suffered death or other pen- 
alties at the hands of Leo's son, Constantine V (r. 741-75), 
when iconoclasm reached its height. The images were 
briefly restored under Irene (787) and finally under Mi- 
chael III in 843. Disputes over theological formulas, reli- 
gious usages, and territorial jurisdiction led to a schism 
(867-870) under Patriarch Photius. Increasing disagree- 
ments with the papacy culminated in the Great ScHism be- 
tween the ORTHODOX CHURCH and Roman Catholicism in 1054. 

Michael III’s successor, Basil, inaugurated the Mace- 
donian period (867-1056). Laws were codified by Basil | 
and Leo VI, new styles of church architecture developed, 
and a literary renaissance occurred. 

The Arab and Bulgar invasions caused a perpetual 
state of military emergency. In response, civil and military 
authority was unified in the theme system. Each army 
unit, or theme, was settled on a specific region (also 
called a theme), which was governed by its commander. 
Soldiers received allotments of land, and their sons ap- 
parently became free peasants. Because these free peas- 
ants, as taxpayers and soldiers, were fundamental to the 
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The map shows the contraction of the Byzantine Empire, froinc.533, when the empire reached its greatest extent, to 1355, by which 
time it was reduced to Thrace and Morea. The fall of Constantinople to the Ottomans in 1453 brought the end of the empire. 


Survival of the state, the 10th-century emperors strove to 
defend them from the great landlords. 

In the 11th century, the throne became the prize in a 
Struggle between the bureaucrats and the land-owning 
generals. Distracted by this struggle, the emperors were 
unable to resist the SEUWUKS, who conquered Anatolia be- 
tween 1048 and 1081. 


Late Period 


The triumph of the soldier-emperor ALExius | COMNE- 
NUS in 1081 inaugurated the Late Byzantine period. 
Alexius and his immediate successors beat the Seljuks 
but were unable to cope with aggressive western Europe- 
ans. In 1204 the Fourth CRUSADE warriors brutally sacked 
the capital and established the Latin Empire of Con- 
Stantinople, while refugee Byzantines created an empire 
at Nicaea, the despotate of Epirus and the Empire of 
Trebizond (Trabzon). In 1261 the ruler of Nicaea, 
MICHAEL VIII PALAEOLOGUS, regained Constantinople. The 
refounded Byzantine Empire, gradually reduced in area, 
succumbed in 1453 to the Ottoman Turks. 

In this final period the landed aristocracy dominated all 
provincial and central administrative positions and the 
peasantry was reduced to a servile status. Venetian, Pisan, 
and Genoese merchants controlled Byzantine commerce. 
The emperors of the Palaeologan dynasty repeatedly tried 
to reunify the Orthodox and Catholic churches in return for 
Western aid against the Turks, but this effort proved futile. 

The Byzantine Empire is notable for its ability to revive 
in times of disaster (as is shown in the cases of Heraclius, 
Leo Ill, Basil I, Alexius l, and Michael VIII), for its vigor- 
ous Greek culture, and for its outstanding Christian art 
and architecture. 

See also: BYZANTINE ART AND ARCHITECTURE; CONSTANTIN- 
OPLE, LATIN EMPIRE OF; ROME, ANCIENT. 


Byzantine music Byzantine music is the body of 
music that is associated with the Byzantine Empire, from 
its founding by Constantine | in AD 324 to the fall of Con- 
Stantinople to the Turks in 1453. Most of what is known 
about Byzantine music is related to the liturgical chant of 
the Byzantine, or Eastern, church. The modes used in the 
Eastern church are more closely related to the modes of 
the Western medieval church than to the Greek; the chant 
itself resembles its Gregorian counterpart, PLAINSONG, In 
that it consists of a single stepwise melodic line. 

The Byzantine liturgy was firmly established with the 
coronation of Justinian | in 527, barely two centuries af- 
ter the Eastern Roman Empire was Christianized. The 
principal forms of hymn, the major accomplishment in 
Byzantine music, were established early. The troparion, a 
monostrophic prayer, was known from the 4th century; 
the kontakion, a form having numerous stanzas, dates 
from the 6th century; and the kanon, which replaced the 
kontakion at the end of the 7th century, increased in 
length and had great mystical symbolism through its con- 
nection with the biblical canticles. The melodies of the 
hymns were built from formulas in common use; linking 
these formulas supplied what variety existed in the chant. 

Outside the church the only extant pieces are a few 
processional songs and some acclamations to the imperi- 
al pair and the patriarch. Instruments also were common- 
ly used, but not in the church. 

See also: MASS (MUSICAL SETTING); MUSIC. 


Byzantine Rite see EASTERN RITE CHURCHES; ORTHO- 
DOX CHURCH 


Byzantium see ISTANBUL 
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